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Mission Statements

The mission of the Bureau of Reclamation is to manage, develop, 

and protect water and related resources in an environmentally and 

economically sound manner in the interest of the American public.

The mission of the California Department of Water Resources is to 

manage the water resources of California in cooperation with other 

agencies, to benefi t the State’s people, and to protect, restore, and 

enhance the natural and human environments.

The San Joaquin River Restoration Program is a comprehensive

long-term effort to restore fl ows to the San Joaquin River from Friant 

Dam to the confl uence of Merced River and restore a self-sustaining 

Chinook salmon fi shery in the river while reducing or avoiding adverse 

water supply impacts from Interim and Restoration fl ows.
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Introduction and Background

Originating high in the Sierra Nevada Mountains, 
the San Joaquin River carries snowmelt from 
mountain meadows to the valley floor before 
turning north and becoming the backbone of 
tributaries draining into the San Joaquin Valley. 
The San Joaquin River is California’s second 
longest river and discharges to the Sacramento-
San Joaquin Delta (Delta) and, ultimately, to 
the Pacific Ocean through San Francisco Bay. 
In 1944, the U.S. Department of the Interior, 
Bureau of Reclamation (Reclamation) completed 

construction of Friant Dam on the San Joaquin River. With the completion of the 
Friant-Kern Canal in 1951 and Madera Canal in 1945, Friant Dam diverted San 
Joaquin River water supplies to over 1 million acres of highly productive farmland 
along the eastern portion of the San Joaquin Valley. Operation of the dam ceased 
flow in some portions of the river, and substantially impacted salmon runs in the San 
Joaquin River upstream from its confluence with the Merced River.

This Executive Summary provides an overview of the San Joaquin River Restoration 
Program (SJRRP) Draft Program Environmental Impact Statement/Environmental 
Impact Report (PEIS/R), prepared pursuant to the National Environmental Policy 
Act (NEPA) and California Environmental Quality Act (CEQA). This Draft PEIS/R 
evaluates alternative ways to implement the proposed action. The proposed action 
is to implement the Stipulation of Settlement in NRDC, et al., v. Kirk Rodgers, et 
al. (Settlement), consistent with the San Joaquin River Restoration Settlement Act 
(Act) in Public Law 111-11. This Draft PEIS/R and its appendices, including the 
Settlement and the Act, are available on the attached compact disk.

This Draft PEIS/R is being circulated for public review. Comments received during 
the public review period will be considered by the lead agencies, and responses to 
comments will be included in the Final PEIS/R. Continued public outreach, including 
public hearings, will be conducted before completion of the Final PEIS/R. Please see 
www.restoresjr.net for information on these meetings.

.

Headwaters of the San Joaquin River
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San Joaquin River Settlement
In 1988, a coalition of environmental groups, led by the Natural Resources Defense 
Council (NRDC), filed a lawsuit, known as NRDC, et al., v. Kirk Rodgers, et al., 
challenging the renewal of long-term water service contracts between the United 
States and Central Valley Project (CVP) Friant Division contractors. On September 
13, 2006, after more than 18 years of litigation, the Settling Parties, including 
NRDC, Friant Water Authority (FWA), and the U.S. Departments of the Interior 
and Commerce, agreed on the terms and conditions of a Settlement subsequently 
approved by the U.S. Eastern District Court of California on October 23, 2006. 
The Act, included in Public Law 111-11 and signed into law on March 30, 2009, 
authorizes and directs the Secretary of the Interior (Secretary) to implement the 
Settlement. The Settlement establishes two primary goals:

  Restoration Goal – To restore and 
maintain fish populations in “good 
condition” in the main stem San 
Joaquin River below Friant Dam to 
the confluence of the Merced River, 
including naturally reproducing and 
self-sustaining populations of salmon 
and other fish.

  Water Management Goal – To reduce 
or avoid adverse water supply impacts 
on all of the Friant Division long-term 
contractors that may result from the 
Interim and Restoration flows provided 
for in the Settlement.

To achieve the Restoration Goal, the Settlement calls for releases of water from 
Friant Dam to the confluence of the Merced River (referred to as Interim and 
Restoration flows), a combination of channel and structural modifications along 
the San Joaquin River below Friant Dam, and reintroduction of Chinook salmon. 
Restoration Flows are specific volumes of water to be released from Friant Dam 
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Chinook salmon

Orange groves within the Friant Division of the Central Valley Project
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Table ES-1. Restoration and Water Management Actions in Key Settlement Paragraphs

SETTLEMENT 
PARAGRAPH DESCRIPTION

LEVEL OF NEPA/CEQA
COMPLIANCE SUPPORTED BY 

DRAFT PEIS/R

11 Identifi es specifi c channel and structural improvements considered necessary to achieve 
the Restoration Goal. Includes a list of improvements. Program Level

12 Acknowledges that additional channel or structural improvements not identifi ed in Para-
graph 11 may be needed to achieve the Restoration Goal. Program Level

13

Identifi es specifi c volumes of water to be released from Friant Dam during different year 
types (Restoration Flows), and provisional water supplies to meet the Restoration Flow 
targets, as provided in Exhibit B of the Settlement. Stipulates the release of full Restoration 
Flows no later than January 1, 2014, subject to then-existing channel capacities.

Project Level

14

Stipulates that spring-run and fall-run Chinook salmon be reintroduced to the San Joaquin 
River between Friant Dam and the confl uence of the San Joaquin River with the Merced 
River no later than December 31, 2012. Assigns priority to self-sustaining spring-run Chi-
nook salmon over fall-run Chinook salmon.

Program Level

15
Specifi es that a program of Interim Flows begins no later than October 1, 2009, and 
continues until full Restoration Flows can begin, to collect relevant data concerning fl ows, 
temperatures, fi sh needs, seepage losses, recirculation, recapture, and reuse.

Project Level for release of Interim Flows 
and related actions 

Program Level for some data 
collection activities

16

Requires that the Secretary develop and implement a plan for recirculation, recapture, re-
use, exchange, or transfer of the Interim and Restoration fl ows to reduce or avoid impacts 
to water deliveries for all Friant Division long-term contractors. This paragraph also calls for 
establishment of an RWA and program to make water available to the Friant Division long-
term contractors who provide water to meet Interim or Restoration fl ows. 

Project Level for recapture in the
Restoration Area and in the Delta

Program Level for 
all other Water Management actions

Key:
CEQA = California Environmental Quality Act  PEIS/R = Program Environmental Impact Statement/Report
Delta = Sacramento-San Joaquin Delta  RWA = Recovered Water Account
NEPA = National Environmental Policy Act  Secretary = Secretary of the Interior

during different year types, according to Exhibit B of the Settlement; Interim Flows 
are experimental flows that began in 2009 and will continue until full Restoration 
Flows are initiated, with the purpose of collecting relevant data concerning flows, 
temperatures, fish needs, seepage losses, recirculation, recapture, and reuse. 
To achieve the Water Management Goal, the Settlement calls for recirculation, 
recapture, reuse, exchange, or transfer of the Interim and Restoration flows to reduce 
or avoid impacts to water deliveries to all of the Friant Division long-term contractors 
caused by the Interim and Restoration flows. In addition, the Settlement establishes 
a Recovered Water Account (RWA) and recovered water program to make water 
available to all of the Friant Division long-term contractors who provide water to 
meet Interim or Restoration flows, to reduce or avoid the impact of the Interim and 
Restoration flows on such contractors. Reclamation is currently working with the 
Friant Division long-term contractors and appropriate agencies to develop procedures 
for identifying delivery reductions to Friant Division long-term contractors associated 
with the release of Interim and Restoration flows, as part of the RWA stipulated for 
implementation under Paragraph 16(b) of the Settlement.

The Settlement and the Act authorize and direct specific physical and operational 
actions that could potentially directly or indirectly affect environmental conditions in 
the Central Valley. Areas potentially affected by Settlement actions include the San 
Joaquin River and associated flood bypass system, tributaries to the San Joaquin 
River, the Delta, and water service areas of the CVP and State Water Project (SWP), 
including the Friant Division. Settlement Paragraphs 11 through 16 describe the 
physical and operational actions. Table ES-1 summarizes the level of analysis 
provided in this Draft PEIS/R for actions identified in key Settlement paragraphs.
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San Joaquin River Restoration Program
The SJRRP comprises several Federal and State of California (State) agencies 
responsible for implementing the Settlement through the SJRRP. Implementing 
Agencies include Reclamation, U.S. Fish and Wildlife Service, National Marine 
Fisheries Service, California Department of Water Resources, and California 
Department of Fish and Game. Table ES-2 shows milestone dates anticipated 
in the Settlement. The Implementing Agencies are committed to attaining these 
milestones, as demonstrated by the release of Interim Flows beginning in October 
2009; however, these dates may change, pending completion of compliance, 
coordination, consultation, data collection, and related efforts. Reclamation 
and DWR initiated the NEPA and CEQA processes in August 2007 to analyze 
implementation of the Settlement. Reclamation is the lead NEPA agency and DWR 
is the lead CEQA agency in preparing this Draft PEIS/R.

In addition to the Implementing Agencies, the Settlement stipulates that a Technical 
Advisory Committee be established, comprising six members appointed by NRDC 
and FWA. The Settlement also calls for a Restoration Administrator (RA) to be  
appointed by NRDC and FWA, to facilitate the Technical Advisory Committee 
and provide specific recommendations to the Secretary in coordination with the 
Technical Advisory Committee. The RA’s duties are defined in the Settlement, and 
include making recommendations to the Secretary on the release of Interim and 
Restoration flows. The RA is also responsible for consulting with the Secretary on 
implementing actions under Paragraph 11 of the Settlement, and for identifying and 
recommending additional actions under Paragraph 12 of the Settlement. In addition, 
the RA is responsible for consulting with the Secretary on the reintroduction of 
Chinook salmon under Paragraph 14 of the Settlement. The RA’s recommendations 
would be taken into consideration by the Secretary in making decisions or taking 
specific actions to be implemented under the Settlement, consistent with the RA’s 
roles as outlined in the Settlement.

Table ES-2. Key Settlement Milestones
DATE MILESTONE1

October 2009 • Initiate Interim Flows and monitoring program

September 2010 • USFWS submits a completed permit application to NMFS for reintroduction of spring-run Chinook salmon

April 2012 • NMFS issues a decision on the permit application for reintroduction of spring-run Chinook salmon

December 2012 • Reintroduce spring-run and fall-run Chinook salmon, if permitted by NMFS

December 2013 • Complete Phase 1 improvements identifi ed in the Settlement
• Secretary of the Interior, in consultation with NRDC and FWA, develops operational guidelines

January 2014 • Initiate full Restoration Flows

December 2016 • Complete Phase 2 improvements identifi ed in the Settlement

December 2024 • Secretary of Commerce reports to Congress on the progress made in reintroducing spring-run and fall-run Chinook salmon and 
discusses plans for future implementation of the Settlement

December 2025 • Review and revise Restoration Flows, if necessary

January – July 2026 • Any party to the Settlement may fi le a motion to request an increase, decrease, or material change in the quantity and/or timing of 
Restoration Flows

Note:
1 The milestones are set forth in the Settlement. 

Key:
FWA = Friant Water Authority   Settlement = Stipulation of Settlement
NMFS = National Marine Fisheries Service   USFWS = U.S. Fish and Wildlife Service
NRDC = Natural Resources Defense Council
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The purpose of this Draft PEIS/R is to analyze and disclose the direct, indirect, 
and cumulative impacts of implementing the Settlement as directed by the 
Act, consistent with NEPA/CEQA requirements. This Draft PEIS/R serves as an 
informational document for decision makers, public agencies, nongovernmental 
organizations, and the general public regarding the potential direct, indirect, and 
cumulative environmental consequences of implementing any of the alternatives. It 
is anticipated that future site-specific environmental analysis would be developed 
based on information from this PEIS/R. 

NEPA/CEQA Compliance Supported by the PEIS/R
This Draft PEIS/R includes both a “program-level” analysis and a “project-level” 
analysis.  All actions evaluated at a program level in this Draft PEIS/R would require 
completion of additional analysis pursuant to NEPA and/or CEQA 
at a project level of detail before implementation. In addition, 
the program-level analysis addresses the entire suite of effects of 
implementing the Settlement, including the project-level actions 
evaluated in detail in this Draft PEIS/R, as well as cumulative 
impacts. This approach provides broad direction for a wide range 
of possible future actions while allowing the opportunity for 
flexibility to respond to changing needs and conditions. 

The actions analyzed at a project level in this Draft PEIS/R would 
not require additional NEPA/CEQA compliance for implementation. 
Project-level actions addressed in this Draft PEIS/R include the 
following:

  Reoperate Friant Dam and downstream flow-control structures 
to release Interim and Restoration flows to the San Joaquin 
River, as constrained by then-existing channel capacities, and 
make water supplies available to Friant Division long-term 
contractors at a preestablished rate (Reclamation action).

  Provide additional funding to support additional maintenance 
activities, including patrolling to assess levee conditions when 
increased potential for seepage is identified through monitoring, 
as described in the  Physical Monitoring and Management Plan; 
performing additional operations and maintenance needed in 
the Eastside and Mariposa bypasses, at the Chowchilla Bypass 
Bifurcation Structure, at the Eastside Bypass Bifurcation 
Structure, or at the Mariposa Bypass Bifurcation Structure to 
facilitate routing Interim and Restoration flows; and removing 
vegetation and sediment by mechanical or chemical means that
would cause Interim or Restoration flows to exceed channel 
capacity (Reclamation action).

Purposes and Uses of PEIS/R
PU

R
PO

SES A
N

D
 U

SES O
F PEIS/R

San Joaquin River at Friant Dam
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  Recapture Interim and Restoration flows at existing facilities within the 
Restoration Area and the Delta (Reclamation action).

  Reduce, redirect, or redivert Interim or Restoration flows to reduce flow in 
downstream reaches to address any issues identified through implementation of 
the Physical Monitoring and Management Plan (Reclamation action). 

  Modify releases from Friant Dam to adjust flows to flush or mobilize spawning 
gravel based on monitoring reports and recommendations on spawning gravel 
conditions (Reclamation action).  

  Grant an order by the State Water Resources Control Board (SWRCB) for the 
downstream protection and rediversion of Interim and Restoration flows (SWRCB 
action, serving as CEQA Responsible Agency).

All anticipated actions necessary to implement the Settlement are described in this 
Draft PEIS/R. The impact conclusions and associated mitigation measures for the 
22 resource topics evaluated in this Draft PEIS/R are summarized in a table at the 
end of this Executive Summary. Implementation of several SJRRP actions began 
in 2009, including the release and recapture of Interim Flows and establishment 
of the RWA in October 2009. Site-specific NEPA and CEQA environmental 
compliance documentation was prepared, as necessary, for actions needed to enable 
implementation of the Settlement before release of this document, as shown in 
Table ES-3. 
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Table ES-3. Site-Specifi c NEPA/CEQA Environmental Compliance
Documentation for SJRRP Actions Completed or In Progress

ACTION DESCRIPTION
NEPA/CEQA 

ENVIRONMENTAL COMPLIANCE 
DOCUMENT(S)

LEAD AGENCY OR 
AGENCIES

Install water level 
recorders

Install up to seven water level recorders in the 
San Joaquin River in Fresno and Madera counties 
to provide data related to hydrograph translation 
characteristics.

San Joaquin River Restoration Program Water 
Level Recorder Installation and Data Collection 
NOE. February 2009.

DWR (CEQA)

Install scour chains
Install scour chains in the San Joaquin River at lo-
cations in Fresno and Madera counties to provide 
data on sediment transport.

San Joaquin River Restoration Program Scour 
Chain Installation and Data Collection NOE. 
February 2009.

DWR (CEQA)

Install and rehabili-
tate stream gages

Rehabilitate and retrofi t the existing stream gage 
stations at the Chowchilla Bypass Bifurcation 
Structure and below Sack Dam on the San Joa-
quin River, and install two new monitoring stations 
at the top of Reach 4B and one at the confl uence 
of the Merced and San Joaquin rivers.

Installation and Rehabilitation of Stream Gages 
on the San Joaquin River, Fresno, Madera, and 
Merced Counties, California EA/FONSI. 
December 2008. 
Stream Gage Installation and Operation and 
Maintenance Project IS/MND. March 2009.

Reclamation (NEPA) and 
DWR (CEQA)

Sample stream bed 
sediment

Sample bed material at 20 locations to establish 
baseline data before release of Water Year 2010 
Interim Flows.

San Joaquin River Restoration Program Stream 
Bed and Sand Sampling NOE. April 2009. DWR (CEQA)

Seal the gates of the 
Chowchilla Bypass 

Bifurcation Structure

Install seals on the gates of the Chowchilla Bypass 
Bifurcation Structure to reduce or prevent fl ow 
from entering the sediment catchment basin down-
stream from the gates.

Chowchilla Bifurcation Structure Gate Seal
Installation NOE. August 2009. DWR (CEQA)

Release of Water 
Year 2010 Interim 

Flows

Implement provisions of the Settlement related 
to Water Year 2010 Interim Flows and to collect 
relevant data to guide future releases of Interim 
and Restoration fl ows.

Water Year 2010 Interim Flows Project EA/FONSI 
and IS/MND. September 2009.

Reclamation (NEPA) and 
DWR (CEQA)

Gather
geotechnical data 

and install
monitoring wells

Install groundwater monitoring wells adjacent to 
the San Joaquin River and collect geotechnical 
data through exploration holes at existing and 
potential new levees, control structures, river 
crossing structures, and test pits to identify 
possible borrow material.

Draft San Joaquin River Restoration Program 
Geotechnical Investigation and Seepage Well 
Installation Project IS/MND. October 2009.

DWR (CEQA)

Release Water Year 
2011 Interim Flows

Implement provisions of the Settlement related to 
Water Year 2011 Interim Flows and collect relevant 
data to guide future releases of Interim and Resto-
ration fl ows.

Water Year 2011 Interim Flows Project Supple-
mental EA/FONSI. September 2010. Reclamation (NEPA)

Key:
CEQA = California Environmental Quality Act
DWR = California Department of Water Resources
EA/FONSI = Environmental Assessment/Finding of No Signifi cant Impact
IS/MND = Initial Study/Mitigated Negative Declaration 
NEPA = National Environmental Policy Act
NOE = Notice of Exemption
Reclamation = U.S. Department of the Interior, Bureau of Reclamation
SJRRP = San Joaquin River Restoration Program
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As previously described, Reclamation is the lead NEPA agency and DWR is the lead 
CEQA agency in preparing this Draft PEIS/R. The project-level actions addressed in 
this Draft PEIS/R include actions to be undertaken by Reclamation, and the effects 
of these actions are the sole responsibility of Reclamation. DWR serves as the CEQA 
lead agency for the entire SJRRP, although DWR is not taking any discretionary 
action for the project-level actions analyzed in this Draft PEIS/R.  SWRCB is the only 
State agency expected to take a discretionary action, in the form of a water rights 
approval related to the release and conveyance of Interim and Restoration flows. It 
is anticipated that SWRCB would use this PEIS/R in support of that decision as a 
CEQA Responsible Agency.  In the future, it is expected that DWR, and other State 
agencies, will complete project-level CEQA review in support of discretionary actions 
to implement some of the actions addressed at a program-level in the Final PEIS/R. 

To implement the project-level actions, Reclamation would require a modified 
water rights permit from SWRCB.  Under CEQA, SWRCB is a Responsible Agency 
insofar as it has a limited role related to the project-level actions analyzed in this 
Draft PEIS/R. To allow SWRCB to take its action as a Responsible Agency, which 
involves making findings that the agency has “considered” the EIR (see State CEQA 
Guidelines Section 15096(f)), DWR as the CEQA Lead Agency will be required 
to certify the PEIS/R as meeting CEQA requirements; adopt Findings of Fact, a 
Statement of Overriding Considerations if needed, and a Mitigation Monitoring and 
Reporting Program; approve the program; and file a Notice of Determination. As 
the CEQA Lead Agency for the PEIS/R, DWR has prepared an EIR that provides 
sufficient project-level information to allow SWRCB, as a Responsible Agency, to (1) 
consider the environmental effects of the project-level actions, (2) mitigate or avoid 
environmental effects of those parts of the project over which those agencies have 
discretionary authority, and (3) make findings, required by CEQA Guidelines Section 
15091, that its decision-making body reviewed and considered the project-level 
environmental effects presented in the PEIS/R. As a Responsible Agency, if SWRCB 
decides to take action to approve its portion of the project, SWRCB must approve 
feasible mitigation measures that would reduce the magnitude of or avoid any 
significant impacts.PU
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Additional Compliance, Coordination, and Consultation 
Supported by PEIS/R
In addition to the NEPA/CEQA compliance described above, this Draft PEIS/R 
supports additional permits, petitions, and similar compliance, coordination,
and consultation for the project- and program-level actions, as shown in Table 
ES-4. Program-level actions would require further site-specific analysis to support 
compliance and consistency with applicable regulatory requirements, including 
additional permits, petitions, and similar requirements.

Table ES-4. Compliance, Consultation, and Coordination Supported by PEIS/R

RESOURCE APPLICABLE LAWS/REGULATIONS/PERMITS REGULATING AGENCY
LEVEL OF 

COMPLIANCE OF 
APPLICABLE ACTIONS

All San Joaquin River Restoration Settlement Act Secretary of the Interior Project and Program

Wetlands, Waters of 
the United States, and 

Federal Levees 

Section 404 of the Clean Water Act – Individual or 
General Permit U.S. Army Corps of Engineers Program

Section 10 of the Clean Water Act – Individual or 
General Permit U.S. Army Corps of Engineers Program

Section 14 of the Clean Water Act (“Section 408”) – 
Permission U.S. Army Corps of Engineers Program

Section 401 of the Clean Water Act – Water Quality 
Certifi cation or Waiver Regional Water Quality Control Board Program

Section 402 of the Clean Water Act – National Pollutant 
Discharge Elimination System permit(s)

State Water Resources Control
Board and Regional Water Quality

Control Board
Program

Sections 1600 through 1607 of the California Fish and 
Game Code – Streambed Alteration Agreement California Department of Fish and Game Program

Federally Listed 
Species

Section 7 of the Federal Endangered Species Act – 
Section 7 Consultation

U.S. Fish and Wildlife Service and 
National Marine Fisheries Service Project and Program

Section 10(j) of the Federal Endangered Species Act  National Marine Fisheries Service  Program

Essential Fish Habitat Magnuson-Stevens Act National Marine Fisheries Service Project and Program

Fish and Wildlife 
Resources Fish and Wildlife Coordination Act report U.S. Fish and Wildlife Service Project and Program

Cultural Resources National Historic Preservation Act – Section 106 
Consultation State Historic Preservation Offi cer Project and Program

State-Listed Species/
State Special-Status 

Species 

Section 2081 of the California Endangered Species Act 
– Incidental Take Permit/Consistency Determination California Department of Fish and Game Project and Program

California Native Plant Protection Act California Department of Fish and Game Project and Program

Levees and Floodways
Central Valley Flood Protection Board Encroachment 
Permit  and Title 33, CFR Section 208.10 (USACE 
review)

Central Valley Flood Protection Board 
and U.S. Army Corps of Engineers Program

Water Rights
California Water Code – Water Right Petitions
(including petitions for changes to water right permits 
11885, 11886, and 11887)

State Water Resources Control Board Project and Program

State Lands Land Use Lease State Lands Commission Program

Air Quality Authority to Construct, Permit to Operate San Joaquin Valley Air Pollution
Control District  Program

State-Owned Roadways Encroachment Permit California Department of Transportation Program

Surface Mining California Surface Mining and Reclamation Act permit
California Surface Mining and Reclama-
tion Act Lead Agencies and California 

Department of Conservation
Program

Key:
CFR = Code of Federal Regulations PEIS/R = Program Environmental Impact Statement/Report USACE = U.S. Army Corps of Engineers
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Planning Horizon for PEIS/R
The planning horizon for assessment of impacts in this Draft PEIS/R is through 
2030, which is consistent with the duration of court jurisdiction for the Settlement; 
available planning tools; consistency with long-term operations modeling data, tools, 
and assumptions; acceptable levels of uncertainty and speculation; climate change 
considerations; and the range of available hydrologic data. 

The Settlement remains under court jurisdiction until July 1, 2026.  Between 
December 31, 2025, and July 1, 2026, any Party to the Settlement may file a 
motion to modify the quantity or timing of Restoration Flows.  If modifications 
are made as described in Paragraph 20 of the Settlement, additional NEPA/CEQA 
analysis may be required.  In addition, Reclamation and DWR have developed and 
refined a series of analytical tools to support physical, institutional, operational, 
and economic planning for water resources management activities in the Central 
Valley. Many of these tools are based on a common set of assumptions, including 
water demands for projected 2030 population levels, as developed by the California 
Department of Finance. The 2030 level of demand is being used for several other 
proposed projects and actions in the Central Valley to ensure a relatively consistent 
method of analysis between projects. For example,  USFWS’s 2008 Biological 
Opinion on the Coordinated Operations of the CVP and SWP (2008 USFWS CVP/
SWP Operations BO) and NMFS’s 2009 Final Biological and Conference Opinion on 
the Long-Term Operations of the CVP and SWP (2009 NMFS CVP/SWP Operations 
BO) identify anticipated effects on listed species from CVP/SWP operations, based 
on a 2030 level of development. Consistency among data supporting decisions on 
CVP/SWP operations and implementation of the Settlement is desirable, considering 
the extensive overlap in potentially affected resources.

In water resources planning, it is common to apply historical data to projected 
future conditions as a means to identify the anticipated effects of proposed actions.  
Uncertainties associated with forecasts become greater the farther into the future 
the forecasts are made. Under an extended planning horizon, uncertainties related 
to population, climate change, ecological conditions, and implementation of other 
actions can become major drivers. Friant Dam became operational in 1942, 
providing 66 years of data on flow releases, and monitoring stations on the San 
Joaquin River were installed over the following decades. In addition, records from 
water management districts receiving water from Friant Dam are available for various 
periods, although at varying degrees of completeness and precision. In consideration 
of the uncertainty on projecting future conditions, and the limited available data 
set regarding water management, evaluations presented in this Draft PEIS/R would 
have a restricted confidence level if future conditions were projected forward beyond 
2030. To accommodate this uncertainty, the SJRRP management process would 
incorporate a continuously growing set of historical data.
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The Implementing Agencies conducted extensive public and stakeholder outreach 
activities to engage and inform all interested parties of SJRRP activities, including 
development of this Draft PEIS/R.  Public outreach activities conducted as part of the 
scoping process to prepare this Draft PEIS/R included the following: 

  Reclamation initiated the NEPA process by issuing a Notice of Intent (NOI) on 
August 2, 2007, and DWR initiated the CEQA process by issuing a Notice of 
Preparation (NOP) on August 22, 2007, to prepare this Draft PEIS/R and hold 
public scoping meetings. 

  The PEIS/R scoping comment period 
began August 2, 2007 (the date 
the NOI was issued), and ended on 
September 26, 2007. 

  Reclamation and DWR convened four 
public meetings during the scoping 
process to inform the public and 
interested stakeholders about the SJRRP, 
and to solicit comments and input on 
the scope of the PEIS/R, including one 
meeting each in the following locations:

 » Tulare – August 28, 2007

 » Fresno – August 29, 2007

 » Los Banos – August 30, 2007

 » Sacramento – September 10, 2007

Reclamation and DWR received comments 
from 85 entities during the scoping 
process, including Federal and State 
agencies, local interest groups, local 
residents, farmers, landowners, environmental groups, public advocacy groups, 
Native American community groups, and individuals. The comments received were 
summarized in a Public Scoping Report released by SJRRP on December 14, 2007.

Public involvement and outreach activities have enabled the Implementing Agencies 
to successfully involve stakeholders, and incorporate public and stakeholder input 
into the development of major SJRRP documents, including this Draft PEIS/R. These 
activities seek to create an open and transparent process through which the general 
public, stakeholders, affected Third Parties, and other interested parties can track 
and participate in SJRRP activities, including the formulation and evaluation of 
alternatives for this Draft PEIS/R. Ongoing public outreach activities conducted in 
support of the SJRRP include the following:

Scoping and Public Involvement Process

SJRRP landowner coordination meeting
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  Maintaining a publicly accessible, 
frequently updated web site (www.
restoresjr.net) that is the primary vehicle 
for disseminating information to the 
wide range of people, organizations, and 
agencies interested in the SJRRP. The site 
contains background and history of the 
SJRRP; general information on SJRRP staff, 
stakeholders, schedule and management; 
opportunities for public involvement 
and outreach; workgroup activities and 
progress; timely information and updates; 
and a document repository that includes 
technical memoranda and other milestone 
SJRRP documents. 

  Maintaining and updating a “Grapevine” 
hotline (800-742-9474) with information 
regarding SJRRP-related field activities, 
safety information, and events.

  Developing and distributing a wide variety 
of SJRRP information, including quarterly 
SJRRP updates, news releases, fact sheets, 
and brochures to the SJRRP mailing list, 
which includes over 3,200 members. 

  Organizing and hosting Technical Feedback Meetings with subject-matter experts, 
Settling Parties, affected stakeholders, and the general public in order to obtain 
information and viewpoints from individual attendees; provide updates on the 
status of SJRRP work products; gather feedback on SJRRP documents; and to 
discuss potential opportunities and constraints that may arise. 

  Maintaining close coordination with organizations that have specialized expertise 
in existing programs related to the San Joaquin River specifically, as well as 
restoration efforts, and water issues in general, such as the San Joaquin River 
Partnership, San Joaquin River Parkway and Conservation Trust, San Joaquin 
River Resource Management Coalition, and the Water Education Foundation.

  Holding informational meetings for tribal representatives and Native American 
organizations active in the Fresno area.

  Maintaining close coordination with individuals or organizations, recognized as 
Third Parties to the Settlement, through establishment of a SJRRP Landowner 
Coordinator. The Landowner Coordinator serves as the primary point-of-contact 
for private property landowners in the Restoration Area, and their representatives,  
on behalf of the Implementing Agencies. Activities include, in part, organization 
and facilitation of monthly or bimonthly landowner meetings; serve as technical 
liaison for the SJRRP and landowners for field surveys and investigations directly 
and indirectly associated with the SJRRP; and administration of the distribution 
and tracking of Temporary Entry Permits for preconstruction surveys and 
investigations on private and public lands by the Implementing Agencies.

  Organizing or facilitating tours of the river for Federal and State legislators and 
staff, and for the public in conjunction with the Water Education Foundation to 
assist stakeholders in gaining firsthand understanding of the San Joaquin River 
and the SJRRP.

Annual Report 2009

Interim Flow Releases from Friant Dam Continue

The experimental Interim Flows that began October 1, 2009, will continue 

through September for Water Year (WY) 2010. The Interim Flow releases 

from Friant Dam are currently at 350 cubic feet per second to meet targets 

at Gravelly Ford. The flows have been monitored very closely this year, and 

a tremendous amount of coordination is taking place with landowners near 

the river that could be affected by potential seepage of groundwater from 

these flows. The San Joaquin River Restoration Program (SJRRP) has placed 

approximately 90 groundwater monitoring wells in strategic locations to 

track the movement 

of the groundwater 

and is working with 

specific landowners 

to determine safe 

groundwater levels 

for crop root zones 

and making sure the 

groundwater is staying 

below those levels.  

Reclamation has 

critical data available 

on the Interim Flows 

at www.restoresjr.net. 

This includes real-time 

and daily flow data, 

weekly groundwater 

data, and periodic 

water quality data. The experimental flows are scheduled for several years 

until full Restoration Flows begin.

As described in the Stipulation of Settlement (Settlement) in NRDC, et 

al. v. Kirk Rodgers, et al., the purpose of the Interim Flows is to collect 

relevant data concerning flows, temperatures, fish needs, seepage losses, 

recirculation, and recapture and reuse. The SJRRP Implementing Agencies 

include Reclamation, U.S. Fish and Wildlife Service (USFWS), National 

Marine Fisheries Service (NMFS), California Department of Water Resources, 

and California Department of Fish and Game. Agencies will continue to 

conduct monitoring and analyses activities during WY 2011. The activities 

planned for Spring 2011 and later, along with a synthesis of data collected, 

will be described in the Annual Technical Report that will be available to the 

public in Fall 2010.

July 2010Program Update

The San Joaquin River 

Restoration Program (SJRRP) is a 

comprehensive long-term effort to 

restore flows to the San Joaquin 

River from Friant Dam to the 

confluence of the Merced River  

and restore a self-sustaining 

Chinook salmon fishery in the  

river while reducing or avoiding 

adverse water supply impacts  

from restoration flows.

Salmon Reintroduction Plan 

Paragraph 14 of the Settlement 

requires the reintroduction of spring 

run and fall run Chinook salmon to the 

San Joaquin River between Friant Dam 

and the confluence of the Merced River 

by December 31, 2012. The USFWS 

is working diligently to complete a 

permit application by September 

30, 2010, for the reintroduction 

of spring-run Chinook salmon.  

Consistent with the Settlement, 

NMFS shall issue a decision on the 

permit application no later than 

April 30, 2012. Information on this 

process is available at http://swr.

nmfs.noaa.gov/sjrrestorationprogram/

salmonreintroduction.htm.

; 

Water releases from Friant Dam switch from one large valve 

to two smaller valves as Interim Flows decrease from 800 

cubic feet per second to 350 cfs on June 8, 2010

A wide variety of SJRRP information is distributed to the SJRRP’s 
3,200 member mailing list 
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The purpose of the proposed action is to implement the Settlement consistent with 
the Act.  The Act authorizes and directs the Secretary to implement the Settlement. 
The Settlement specifies the project need, which requires changes to the operation 
of Friant Dam in support of achieving the Restoration Goal while reducing or 
avoiding adverse impacts to Friant Division long-term contractors’ water deliveries 
caused by releasing Interim or Restoration flows 
in support of achieving the Water Management 
Goal. The Implementing Agencies identified 
several objectives of the proposed action:

  Release Interim Flows from Friant Dam in 
accordance with Settlement Paragraph 15.

  Release Restoration Flows from Friant
Dam in accordance with Settlement 
Paragraph 13.

  Implement channel and structure 
modifications in accordance with Settlement 
Paragraph 11.

  Implement additional modifications to 
meet the Restoration Goal, as described in 
Paragraph 12.

  Reintroduce spring-run and fall-run 
Chinook salmon to the San Joaquin River below Friant Dam, in accordance with 
Settlement Paragraph 14.

  Develop and implement a plan to recirculate, recapture, reuse, exchange, or 
transfer water released for Restoration Flows in accordance with criteria identified 
in Settlement Paragraph 16(a).

  Establish an RWA that would account for reductions in water supply deliveries 
to Friant Division long-term contractors resulting from the release of Interim 
and Restoration flows, and make water available, at $10 an acre-foot, to Friant 
Division long-term contractors who have experienced water supply reductions 
resulting from the release of Interim or Restoration flows, in accordance with 
Settlement Paragraph 16(b).

  Develop and implement monitoring and management plans to guide 
implementation of the Settlement, including the actions listed in the preceding 
bullets, in accordance with the Settlement and the Act

The purpose and objectives respond to a need to increase water releases from
Friant Dam to support achieving the Restoration Goal while implementing a
plan for recirculation, recapture, reuse, exchange, or transfer of the Interim and 
Restoration flows for the purpose of reducing or avoiding impacts to water deliveries 
to all of the Friant Division long-term contractors caused by releasing Interim and 
Restoration flows.

Purpose and Need for Action and
Project Objectives

San Joaquin River near Chowchilla Bypass Bifurcation Structure
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The study area for this Draft PEIS/R, shown in Figure ES-1, has been broadly 
defined to evaluate potential direct, indirect, and cumulative effects within five 
geographic areas:

  San Joaquin River upstream from Friant Dam. This area includes Millerton Lake 
and its watershed.

  San Joaquin River from Friant Dam to the Merced River confluence (Restoration 
Area).  This section of the river is referred to as the Restoration Area, and 
includes Reaches 1 through 5 and portions of the flood management system, as 
shown in Figure ES-2.  All construction actions to support the Restoration Goal 
would be implemented in this geographic area.  Some actions to support the 
Water Management Goal would be implemented in the Restoration Area.

  San Joaquin River from the Merced River to the Delta.  Release of Interim
and Restoration flows would increase flows in this reach. This reach also
would support migration of salmon between the Delta and the Restoration Area.  
Some actions to support the Water Management Goal would be implemented
in this reach.

  Delta. Release of Interim and Restoration flows would increase flows into the 
Delta and generate changes in facilities operations within CVP/SWP operational 
parameters, consistent with regulatory and legal operating requirements in 
place at the time flows enter the Delta. Some actions to support the Water 
Management Goal would be implemented in the Delta.

  CVP/SWP water service areas. This area encompasses all CVP/SWP facility 
and water service areas, including the Friant Division of the CVP. Changes in 
the delivery of water to the Friant Division and the recapture and recirculation 
of Interim and Restoration flows may affect water project operations in this 
geographic area.

Friant-Kern Canal
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Figure ES-1. Study Area for Program Environmental Impact Statement/Report
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Restoration Area
The Restoration Area includes five distinct reaches of the San Joaquin River between 
Friant Dam and the Merced River, and portions of the flood management system:

  Reach 1 – Friant Dam to Gravelly Ford. Reach 1 begins at Friant Dam and 
extends downstream approximately 39 miles to Gravelly Ford, the most 
downstream diversion point for releases from Friant Dam.  Reach 1 is the only 
reach in the Restoration Area with exposed gravel and a river gradient suitable 
for Chinook salmon spawning. Reach 1 is divided into two subreaches, Reach 
1A and Reach 1B. Extensive gravel mining in Reach 1A and the upper portion of 
Reach 1B has left many pits, some connected to the river, within the historical 
floodplain. An average of 117,000 acre-feet of water per year is released from 
Friant Dam into Reach 1 for riparian water users. A nonflood flow rate of about 5 
cubic feet per second (cfs) typically reaches Gravelly Ford at the downstream end 
of Reach 1.

  Reach 2 – Gravelly Ford to Mendota Dam. Reach 2 meanders approximately 
24 miles across the sandy alluvial fan of the San Joaquin River between Gravelly 
Ford and Mendota Dam. Reach 2 is divided into two subreaches, Reach 2A and 
Reach 2B. Reach 2A begins at Gravelly Ford and extends downstream to the 
Chowchilla Bypass Bifurcation Structure, and is confined by San Joaquin River 
Flood Control Project levees. Reach 2B extends from the bifurcation structure 
downstream to Mendota Dam, and is confined by nonproject levees. Except 
during times of flood, water passing Gravelly Ford typically infiltrates before 
reaching the Chowchilla Bypass Bifurcation Structure; therefore, the majority of 
Reach 2A and all of Reach 2B normally carry no water. 

  Reach 3 – Mendota Dam to Sack Dam.  Reach 3 begins at Mendota Dam and 
extends approximately 23 miles downstream to Sack Dam.  Reach 3 conveys 
flows of up to 800 cfs from the Mendota Pool for diversion to the Arroyo Canal at 
Sack Dam, maintaining flow year-round in a meandering channel with a sandy 
bed. The Fresno Slough and Mendota Pool convey flood flows from the Kings 
River to this reach. Irrigation canals bound this reach for most of its length. 
In some portions, lands within the floodway are actively used for agricultural 
production, and are protected by local or interior levees.

  Reach 4 – Sack Dam to Eastside Bypass Confluence. Reach 4 is approximately 
46 miles long, and is divided into two subreaches: Reach 4A, which extends 
from Sack Dam downstream to the Sand Slough Control Structure and San 
Joaquin River Headgate Structure, and Reach 4B, which begins at the San 
Joaquin River Headgate Structure and extends downstream to the confluence 
with Bear Creek and the Eastside Bypass. Except in times of high flows, 
Reach 4A normally carries only water that passes Sack Dam, and runoff from 
adjacent agricultural areas. At the downstream end of Reach 4A, any water in 
the channel flows into the Eastside Bypass through Sand Slough. Reach 4B1 
carries agricultural returns and local water deliveries - channel capacity has 
been reduced by vegetation and the installation of road crossings and other 
obstructions. Although Reach 4B1 was estimated to carry 1,500 cfs when the 
flood management system was constructed, the current conveyance capacity of 
Reach 4B1 is unknown and could be zero in some locations.  Downstream from 
the Mariposa Bypass, Reach 4B2 is confined by San Joaquin River Flood Control 
Project levees, and regularly conveys agricultural return flows, runoff, and flood 
flows conveyed through the Mariposa Bypass.

Reach 3

Reach 2

Reach 1

Reach 4
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  Reach 5 – Eastside Bypass Confluence to Merced River. Reach 5 of the San 
Joaquin River extends approximately 18 miles from the confluence of the Eastside 
Bypass downstream to the Merced River confluence. This reach receives flows 
from Mud and Salt sloughs, channels that run through both agricultural and 
wildlife managements areas. San Joaquin River Flood Control Project levees 
confine Reach 5. West bank levees end at Salt Slough while the east bank levees 
continue to the Merced River confluence. 

  Flood Bypasses – Chowchilla, Eastside, and Mariposa.  The Chowchilla, 
Eastside, and Mariposa bypasses convey flood flows from the San Joaquin and 
Kings rivers. Tributaries to the Chowchilla Bypass include the Fresno River and 
Berenda Slough. The Chowchilla Bypass extends to the confluence of Ash Slough, 
which marks the beginning of the Eastside Bypass. Eastside Bypass Reach 1 
extends from Ash Slough to the Sand Slough Bypass confluence and receives 
flows from the Chowchilla River. Eastside Bypass Reach 2 extends from the Sand 
Slough Bypass confluence to the head of the Mariposa Bypass. Eastside Bypass 
Reach 3 extends from the head of the Mariposa Bypass to the head of Reach 
5 and receives flows from Deadman, Owens, and Bear creeks. The Mariposa 
Bypass extends from the Mariposa Bypass Bifurcation Structure to the head of 
Reach 4B2. A drop structure is located near the downstream end of the Mariposa 
Bypass that dissipates energy from flows before flows enter the mainstem San 
Joaquin River.
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This Draft PEIS/R evaluates a No-Action Alternative and six action alternatives to 
implement the Settlement. Each action alternative includes the actions called for in 
the Settlement. The action alternatives differ in two ways. The first is the amount of 
flow that is routed through Reach 4B1 (at least 475 cfs or at least 4,500 cfs). The 
second is the way water is recaptured (Delta only or Delta plus existing San Joaquin 
River diversions without or with new pumping infrastructure below the Merced 
River). Project-level and program-level actions included in each action alternative 
are summarized in Table ES-5. Common Restoration actions are shown in Figure 
ES-3. Alternatives include the following:

  No-Action Alternative

  Alternative A1: Reach 4B1 at 475 cfs, Delta Recapture 

  Alternative A2: Reach 4B1 at 4,500 cfs, Delta Recapture 

  Alternative B1: Reach 4B1 at 475 cfs, San Joaquin River Recapture 

  Alternative B2: Reach 4B1 at 4,500 cfs, San Joaquin River Recapture 

  Alternative C1: Reach 4B1 at 475 cfs, New Pumping Plant Recapture 

  Alternative C2: Reach 4B1 at 4,500 cfs, New Pumping Plant Recapture

Alternatives Evaluated in PEIS/R
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Table ES-5. NEPA/CEQA Level of Compliance for Actions Included Under Action Alternatives

CATEGORY ACTION LEVEL OF NEPA/CEQA
COMPLIANCE

Reoperate Friant Dam and 
Downstream Flow Control 
Structures

Release Interim and Restoration fl ows from Friant Dam up to full Restoration Flows stipulated by 
Settlement, as constrained by then-existing channel capacities

Project

Minimize increases in fl ood risk in the Restoration Area as a result of Interim and Restoration fl ows

Reoperate downstream fl ow control structures

Establish an RWA and manage Friant Dam to make water supplies available to Friant Division long-term 
contractors at a preestablished rate

Recapture Interim and 
Restoration Flows

Recapture Interim and Restoration fl ows in Restoration Area at Mendota Pool and wildlife refuge

Recapture Interim and Restoration fl ows in Delta at existing CVP/SWP facilities 

Recapture Interim and Restoration fl ows at existing facilities on San Joaquin River with potential in-
district modifi cations to existing facilities

Program

Construct and operate new pumping infrastructure on San Joaquin River

Recirculate Recaptured 
Interim and Restoration 
Flows

Recirculate recaptured Interim and Restoration fl ows

Common Restoration 
Actions

Construct Mendota Pool Bypass and modify Reach 2B to convey at least 4,500 cfs

Modify Reach 4B1 to convey at least 475 cfs

Modify San Joaquin River Headgate Structure to enable fi sh passage and fl ow routing

Modify Sand Slough Control Structure to enable fi sh passage

Screen Arroyo Canal and provide fi sh passage at Sack Dam

Modify Eastside and Mariposa Bypasses for fi sh passage

Enable deployment of seasonal barriers at Mud and Salt sloughs

Modify Chowchilla Bypass Bifurcation Structure

Fill or isolate gravel pits

Reintroduce salmon

Enhance spawning gravel

Reduce potential for redd superimposition and/or hybridization

Supplement the salmon population

Modify fl oodplain and side-channel habitat

Enhance in-channel habitat

Reduce potential for aquatic predation of juvenile salmonids

Reduce potential for fi sh entrainment

Enable fi sh passage

Modify fl ood fl ow control structures

Actions in Reach 4B1 to 
Provide at Least 4,500 cfs 
Capacity

Modify Reach 4B1 to convey at least 4,500 cfs
Program

Physical Monitoring and 
Management Plan

Monitoring actions1

Immediate management actions Project

Long-term management actions Program

Conservation Strategy Various conservation measures, applied to actions above Project and Program

Note: 
1 Site-specifi c documentation has been prepared for monitoring actions completed or currently underway, and would be prepared, as necessary, for actions described 
at a program-level of detail in this Draft PEIS/R.
Key:
CEQA = California Environmental Quality Act        Delta = Sacramento-San Joaquin Delta   RWA = Recovered Water Account
cfs = cubic foot per second         NEPA = National Environmental Policy Act  SWP = State Water Project
CVP = Central Valley Project    PEIS/R = Program Environmental Impact Statement/Report   
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Figure ES-3. Location of Common Restoration Actions Included in All Action Alternatives
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Restoration actions specified in 
Paragraph 11 of the Settlement

Other Restoration actions that
may be implemented under 

Paragraph 12 of the Settlement

Enable fish passage
and prevent straying

Modify structures

Increase channel 
capacity and integrate 

floodplain habitat
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fish entrainment
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Project-Level Actions Common to All Action 
Alternatives
Actions related to the release, routing, and recapture of Interim and Restoration 
flows at existing CVP/SWP facilities are analyzed in this Draft PEIS/R at a project-
specific level, and these actions are common to all action alternatives. The Physical 
Monitoring and Management Plan and the Conservation Strategy, which include 
both project- and program-level actions, are described in 
separate subsections.

  Reoperate Friant Dam and downstream flow control 
structures – Operations at Friant Dam would change to 
release Interim and Restoration flows to the San Joaquin 
River, according to the six flow schedules specified in 
Exhibit B of the Settlement and shown in Figure ES-4.  
Actions to reoperate Friant Dam and route Interim and 
Restoration flows include the following:

 » Release Interim and Restoration flows – The release of 
Interim and Restoration flows from Friant Dam includes 
an annual allocation of Interim and Restoration flows 
using either the Restoration Flow schedules, as included 
in Exhibit B of the Settlement, or a more continuous 
hydrograph, as shown in Figure ES-5, and includes 
applying the following provisions to modify Restoration 
Flows, in consideration of recommendations to be 
made by the RA: application of flexible flow periods, 
as described in Exhibit B of the Settlement; the use of 
a 10 percent buffer flow to help meet the Restoration 
Goal; and the release of acquired water for unanticipated 
river seepage losses for Restoration Flows. According to 
Paragraph 13(i), the RA is responsible for recommending 
to the Secretary the date for commencing full Restoration 
Flows in consideration of the completion of Phase 1 
improvements. If, for any reason, full Restoration Flows 
are not released in any year beginning January 1, 2014, the Secretary, in 
consultation with the RA, would bank, store, exchange, transfer, or sell the 
water through mutually acceptable agreements with Friant Division long-term 
contractors or third parties (with proceeds deposited into the Restoration Fund 
established under the Settlement), or release the water from Friant Dam during 
times of the year other than those specified in the applicable hydrograph. 

Releases from Friant Dam
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Figure ES-5. Continuous Annual Restoration Flow Allocation in Alternatives
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FORECASTED WATER
YEAR INFLOW (OCTOBER – 

SEPTEMBER) BELOW
FRIANT DAM (TAF)

ANNUAL FLOW ALLOCATION IN 
EXHIBIT B OF THE

SETTLEMENT1 (TAF)

CONTINUOUS-LINE ANNUAL 
FLOW ALLOCATION (TAF)

RESTORATION YEAR
TYPE

Less than 400 116.7 116.9 Critical-Low

Greater than 400 to 670 187.5 187.8 Critical-High

Greater than 670 to 930 300.8 272.3 to 330.3 Dry

Greater than 930 to 1,450 364.6 Greater than 330.3 to 400.3 Normal-Dry

Greater than 1,450 to 2,500 473.0 Greater than 400.3 to 574.4 Normal-Wet

Greater than 2,500 672.3 673.5 Wet

Key: 
Key:   TAF = thousand acre-feet
Notes:
1 Friant Dam releases include deliveries to riparian water right holders in Reach 1 under “holding contracts,” and releases for the Restoration Goal.
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 » Minimize Increases in Flood Risk in the Restoration Area Due to Release of 
Interim and Restoration Flows – Throughout Settlement implementation, the 
maximum downstream rate of Interim and Restoration flows would be limited to 
then-existing channel capacities throughout the Restoration Area. Reclamation 
would implement three integrated measures that would collectively minimize or 
avoid increasing flood risk in the Restoration Area as a result of releasing Interim 
and Restoration flows. These three measures include (1) establishing a Channel 
Capacity Advisory Group and applying performance standards to determine and 
update estimated then-existing channel capacities, (2) maintaining Interim and 
Restoration flows at or below estimated then-existing channel capacities, and 
(3) closely monitoring erosion and performing maintenance and/or reducing 
Interim and Restoration flows, as necessary, to avoid erosion-related impacts. 
Only limited data are currently available on San Joaquin River channel capacities 
and levee conditions. Until adequate data are available to determine the then-
existing capacities using the performance standards, Reclamation would limit the 
release of Interim and Restoration flows to those that would remain in-channel. 
In-channel flows are flows that maintain a water surface elevation at or below the 
elevation of the landside levee toe (i.e., the base of the levee). When sufficient 
data are available to apply the performance standards, Reclamation would 
limit Interim and Restoration flows to levels that would satisfy the performance 
standards at all times.

 » Routing of Interim and Restoration Flows – All action alternatives would 
modify operation of the Lower San Joaquin River Flood Control Project (flood 
management system) to convey Interim and Restoration flows. Modifications 
would include reoperation of the Chowchilla Bypass Bifurcation Structure, 
the San Joaquin River Headgate Structure, and the Eastside and Mariposa 
bypass bifurcation structures. These structures are, and would continue to be, 
operated as part of the flood management system, and flood operation criteria 
would supersede operations to convey Interim and Restoration flows. Currently, 
these structures are operated as part of the flood management system to direct 
flood flows and irrigation deliveries based on several factors, including flows 
and capacities of the river and bypass reaches; flows from tributaries such as 
the Kings River system via Fresno Slough and the Merced Stream Group; and 
water demands in the Mendota Pool. Modifications to the operating criteria 
would incorporate the routing of Interim and Restoration flows during nonflood 
operations to meet flow targets in each reach. If flood releases are made from 
Friant Dam in excess of then-current Interim or Restoration flow targets, Interim 
and Restoration flows would not be released and standard operation of the flood 
management system would apply. In addition, Reclamation delivers water to 
the San Joaquin River Exchange Contractors at the Mendota Pool via the Delta-
Mendota Canal (DMC) under the San Joaquin River Exchange Contract. Under 
this contract, Reclamation can deliver water to Mendota Pool to fulfill contract 
obligations from the DMC or through the San Joaquin River at its discretion, 
subject to the terms of the contract1.  If Reclamation must make deliveries to 
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1 Typically, all deliveries to the San Joaquin River Exchange Contractors in excess of flood 
flows are made via the DMC, subject to the terms of Article 3(n) of the Friant Division long-
term water service contracts. Under this contract article, “[t]he United States agrees that 
it will not deliver to the Exchange Contractors thereunder waters of the San Joaquin River 
unless and until required by the terms of said contract, and the United States further agrees 
that it will not voluntarily and knowingly determine itself unable to deliver to the Exchange 
Contractors entitled thereto from water that is available or that may become available to it 
from the Sacramento River and its tributaries or the Sacramento-San Joaquin Delta those 
quantities required to satisfy the obligations of the United States under said Exchange 
Contract and under Schedule 2 of the Contract for Purchase of Miller and Lux Water Rights” 
(Contract I1r-1145, dated July 27, 1939).
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the San Joaquin River Exchange Contractors via the San Joaquin River, these 
water deliveries would have a higher priority over Interim and Restoration flows.  
After completion of modifications to provide for increased capacity in Reach 
4B1 and modifications to the San Joaquin River Headgate Structure, Interim 
and Restoration flows would be released into Reach 4B1. Modifications to the 
operating criteria of the Eastside and Mariposa bypass bifurcation structures 
would incorporate the routing of Interim and Restoration flows to meet flow 
targets in downstream reaches.

 » Establish Recovered Water Account and Program – Reclamation would 
identify delivery reductions to Friant Division long-term contractors associated 
with the release of Interim and Restoration flows, as part of the RWA stipulated 
for implementation under Paragraph 16(b). Paragraph 16(b) also provides for 
delivery of water during wet hydrologic conditions to Friant Division long-term 
contractors at a cost of $10 per acre-foot. 

  Recapture of Interim and Restoration Flows – Locations available for recapture 
of Interim and Restoration flows within the Restoration Area include the 
following:

 » Recapture in the Restoration Area – If necessary to avoid interfering with 
in-channel construction activities associated with the Restoration Goal, or 
to avoid potential material adverse impacts from groundwater seepage, or 
for other emergency actions to avoid immediate adverse impacts, Interim 
and Restoration flows would be recaptured at existing diversion points in the 
Restoration Area, including the Mendota Pool and Arroyo Canal, and the East 
Bear Creek Unit of the San Luis National Wildlife Refuge (East Bear Creek Unit) 
located in Eastside Bypass Reach 3. Interim and Restoration flows recaptured 
in the Restoration Area could provide deliveries in lieu of DMC supplies.  Delta 
water, up to the amount diverted at these locations, would be available for 
recirculation to the Friant Division using existing south-of-Delta facilities, 
subject to available capacity and then-existing operational constraints within 
CVP/SWP storage and conveyance facilities.  

 » Recapture of Interim and Restoration Flows in the Delta – Interim and 
Restoration flows reaching the Delta would result in changes in allowable Delta 
exports under then-existing criteria at CVP and SWP 
facilities. Recapture of Interim and Restoration flows 
in the Delta would occur at the Jones and Banks 
pumping plants operated under existing operating 
criteria consistent with and limited by prevailing 
and relevant laws, regulations, BOs, and court 
orders in place at the time the water is recaptured. 
No additional agreements or regulatory compliance 
documentation would be required to recapture Interim 
and Restoration flows in the Delta under operational 
requirements in place at the time water is recaptured.  
Any increase in allowable Delta exports that result 
from Interim and Restoration flows entering the Delta 
would be available for recirculation to the Friant 
Division. Recirculation of recaptured Interim and 
Restoration flows would be subject to available capacity and then-existing 
operational constraints within CVP/SWP storage and conveyance facilities.
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Program-Level Actions Common to All Action 
Alternatives
Most actions to achieve the Restoration Goal are included in all action alternatives 
(common Restoration actions). Common Restoration actions would require 
future, project-specific planning studies and preparation of NEPA and/or CEQA 
documentation analyzing the effects of implementation.  General locations of 
common Restoration actions included in all action alternatives are shown in Figure 
ES-3. Additional Restoration actions to increase Reach 4B1 channel capacity to at 
least 4,500 cfs with integrated floodplain habitat are common to Alternatives A2, 
B2, and C2, but are not included in Alternatives A1, B1, or C1.

  Paragraph 11(a) (Phase 1) Common Restoration Actions – Phase 1 actions 
stipulated in Paragraph 11(a) are the highest priority channel improvements 
needed to provide channel capacity for the release of full Restoration Flows and 
are identified for completion by December 31, 2013, in the Settlement. The 
Phase 1 actions are as follows:

 » Construct a Mendota Pool Bypass to convey at least 4,500 cfs 

 » Modify Reach 2B to convey at least 4,500 cfs 

 » Modify Reach 4B1 to convey at least 475 cfs 

 » Modify the San Joaquin River Headgate Structure to convey at least
475 cfs  

 » Modify Sand Slough Control Structure to enable fish passage  

 » Screen Arroyo Canal and provide fish passage at Sack Dam 

 » Modify structures in Eastside and Mariposa bypasses for fish passage 

 » Modify Eastside and Mariposa bypasses for low-flow fish passage 

 » Enable deployment of seasonal barriers at Mud and Salt sloughs 

Sand Slough Control Structure
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  Paragraph 11(b) (Phase 2) Common Restoration Actions – Phase 2 actions 
stipulated in Paragraph 11(b) are high priority channel improvements that 
may further contribute to achieving the Restoration Goal, and are identified in 
the Settlement for completion by December 31, 2016. If this date cannot be 
met without delaying completion of the Phase 1 actions, Paragraph 24 of the 
Settlement stipulates procedures to modify the schedule. Phase 2 actions are
as follows:

 » Modify Chowchilla Bypass Bifurcation Structure 

 » Fill or isolate gravel pits in Reach 1 

  Paragraph 12 Common Restoration Actions – Paragraph 12 states that 
additional structural or channel improvements that may further enhance the 
success of achieving the Restoration Goal may be recommended by the RA to the 
Secretary for implementation. The range of potential Restoration actions pursuant 
to Paragraph 12 spans from no modifications to the following modifications:

 » Enhance spawning gravel

 » Reduce potential for redd superimposition and/or hybridization

 » Supplement the salmon population

 » Modify floodplain and side-channel habitat

 » Enhance in-channel habitat

 » Reduce potential for predation of juvenile salmonids

 » Reduce potential for fish entrainment

 » Enable fish passage

 » Modify flood flow control structures

  Paragraph 14 Common Restoration Actions – Paragraph 14 stipulates 
reintroduction of spring-run and fall-run Chinook salmon to the San Joaquin River 
between Friant Dam and the confluence with the Merced River by December 
31, 2012. The range of potential actions for reintroduction spans from the 
reintroduction of only spring-run Chinook salmon 
to reintroduction of both fall-run and spring-run 
Chinook salmon, and could include one or more 
life stages. The range of potential actions for 
reintroduction could also include the use of the 
existing San Joaquin Hatchery, another existing 
hatchery, or constructing and using a new hatchery. 
Hatchery use would be phased out over time as the 
fish population is reestablished.

  Paragraph 16 (a) Recirculation of Recaptured 
Interim and Restoration Flows – Reclamation 
will monitor and report the quantity and timing of 
Interim and Restoration flows that are available 
for recirculation to the Friant Division long-term 
contractors. Reporting available recapture supplies 
will be coordinated with the Settling Parties and 
performed in a manner that facilitates recapture 
opportunities.  Supplies could be recaptured at 
existing facilities (under all action alternatives) 
or new or modified facilities (Alternatives C1 and 
C2).  Water recaptured and recirculated to the 

Delta-Mendota Canal and the California Aqueduct
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Friant Division in this manner could require exchange agreements between 
Reclamation, DWR, Friant Division long-term contractors, and other south-
of-Delta CVP/SWP contractors. Details of the plan for recirculation would be 
determined through future negotiations among affected parties.

Physical Monitoring and Management Plan
The Physical Monitoring and Management Plan provides guidelines 
for observing and adjusting to changes in physical conditions in the 
Restoration Area. The Physical Monitoring and Management Plan 
consists of five component plans that address interrelated physical 
conditions, including flow, seepage, channel capacity, propagation of 
native vegetation, and suitability of spawning gravel. Each component 
plan identifies objectives for physical conditions within the Restoration 
Area, and provides guidelines for monitoring and managing those 
conditions. The plans identify potential actions that could be taken to 
further enhance the achievement of the objectives. The component plans 
include immediate actions that could be taken, which are analyzed at a 
project level in this Draft PEIS/R. The component plans also include long-
term actions that are analyzed at a program level of detail in this Draft 
PEIS/R. Finally, the Physical Monitoring and Management Plan describes 
monitoring activities that apply to one or more of the component plans. 
The objectives of the component plans include the following:

  Flow Monitoring and Management Component Plan – To ensure 
compliance with the hydrograph releases in Exhibit B of the 
Settlement and any other applicable flow releases (e.g., Buffer Flows)

  Seepage Monitoring and Management Component Plan – Reduce or 
avoid adverse or undesirable groundwater seepage impacts

  Channel Capacity Monitoring and Management Component Plan – 
Maintain flood conveyance capacity

  Native Vegetation Monitoring and Management Component Plan – 
Establish and maintain native riparian habitat

  Spawning Gravel Monitoring and Management Component Plan – 
Maintain gravels for spawning 

Conservation Strategy
As part of Settlement implementation, a comprehensive strategy for the conservation 
of listed and sensitive species and habitats has been prepared, and would be 
implemented in coordination with USFWS and DFG. The strategy’s purpose is to 
serve as a tool built into the project description to minimize and avoid potential 
impacts to sensitive species and habitats. This Conservation Strategy guides 
development and implementation of specific conservation measures for project- 
and program-level actions. The Conservation Strategy includes conservation goals 
and measures for species and communities (such as avoidance, minimization, 
monitoring, and management measures) consistent with adopted recovery plans. For 
individual project- and program-level actions under each of the action alternatives, 
the applicable, feasible measures would guide development of action-specific 
conservation strategies. Table ES-6 presents the conservation measures.

Measurements being taken at a
monitoring well
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This Draft PEIS/R evaluates a No-Action Alternative 
in compliance with NEPA No-Action and CEQA No-
Project requirements. The No-Action Alternative reflects 
conditions projected to exist in 2030 if the Settlement 
is not implemented. The No-Action Alternative includes 
existing facilities, conditions, land uses, and reasonably 
foreseeable actions expected to occur in the study 
area by 2030. Reasonably foreseeable actions include 
actions that have current authorization, complete 
funding for design and construction, and complete 
environmental permitting and compliance. 

The No-Action Alternative would not include 
implementing the Settlement. Although the specific 
actions regarding NRDC, et al., v. Kirk Rodgers, et al., 
that would be taken under the No-Action Alternative 
are too speculative for meaningful consideration, 
and cannot be defined at this time, it is reasonable 
to assume that the Settlement would be voided and 
litigation would resume. 

Additional simulations are being prepared to determine 
the projected conditions under the No-Action 
Alternative with implementation of the 2008 USFWS 
CVP/SWP Operations BO and the 2009 NMFS CVP/
SWP Operations BO. The results of this assessment 
will change the anticipated effects of the No-Action 
Alternative; however, the relative impacts and overall 
impact mechanisms are not anticipated to change 
with the results of this assessment. The results of this 
assessment will be provided in the Final PEIS/R.
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Alternative A1
Reach 4B1 at 475 cfs, Delta Recapture 
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Alternative A1 includes reoperating Friant Dam, and a range of actions to achieve 
the Restoration and Water Management goals, as shown in Figure ES-3. Under 
Alternative A1, Reach 4B1 would convey at least 475 cfs, and the Eastside and 
Mariposa bypasses would convey any remaining Interim and Restoration flows, 
as shown in Figure ES-6. Alternative A1 includes the potential for recapture of 
Interim and Restoration flows in the Restoration Area and in the Delta using existing 
facilities, and the potential for recirculation of all recaptured Interim and Restoration 
flows, as shown in Figure ES-6. The Physical Monitoring and Management Plan 
is included in Alternative A1 to provide guidelines for observing and adjusting to 
changes in conditions regarding flow, seepage, channel capacity, propagation of 
native vegetation, and suitability of spawning gravel. Alternative A1 also includes 
the Conservation Strategy, which consists of conservation measures necessary to 
provide a net increase in the extent and quality of riparian and wetland habitats in 
the Restoration Area, to avoid reducing the long-term viability of sensitive species, 
and to be consistent with adopted conservation plans.

Clifton Court Forebay
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Alternative A2 
Reach 4B1 at 4,500 cfs, Delta Recapture

Alternative A2 includes the same Restoration and Water Management actions as 
Alternative A1. Alternative A2 also includes additional program-level Restoration 
actions to increase Reach 4B1 channel capacity to at least 4,500 cfs with 
integrated floodplain habitat, as specified in Paragraph 11(b)(1) of the Settlement. 
Alternative A2 is shown in Figure ES-7.
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Alternative B1 includes all of the program-level and project-level actions in 
Alternative A1, plus additional program-level Water Management actions to 
recapture Interim and Restoration flows using existing facilities along the San 
Joaquin River between the Merced River and the Delta. These actions could include 
potential in-district modifications to existing off-river facilities to facilitate routing or 
storage of water, such as expansion of existing canals or construction of lift stations 
on existing canals. Alternative B1 is shown in Figure ES-8.

Alternative B1 
Reach 4B1 at 475 cfs, San Joaquin River Recapture

A
LT

ER
N

A
TI

V
E 

B
1 

R
EA

C
H

 4
B

1 
A

T 
47

5 
C

FS
, S

A
N

 J
O

A
Q

U
IN

 R
IV

ER
 R

EC
A

PT
U

R
E

San Joaquin River and Chowchilla Bypass



Executive Summary
San Joaquin River Restoration Program Draft PEIS/R

53

Figure ES-8. Flow Routing and Water Recapture Under Alternative B1
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Alternative B2 includes all of the program-level and project-level actions in 
Alternative B1. Alternative B2 also includes additional program-level Restoration 
actions in Reach 4B1 and the bypass system to increase Reach 4B1 channel 
capacity to at least 4,500 cfs with integrated floodplain habitat, as included in 
Alternative A2. Under this alternative, the Eastside Bypass would not convey 
Interim or Restoration flows after completion of Reach 4B1 channel modifications. 
Alternative B2 is shown in Figure ES-9.

Alternative B2 
Reach 4B1 at 4,500 cfs, San Joaquin River Recapture
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Figure ES-9. Flow Routing and Water Recapture Under Alternative B2
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Alternative C1 includes all of the program-level and project-level actions in 
Alternative B1, plus additional program-level Water Management actions for 
constructing and operating new pumping infrastructure on the San Joaquin River, 
below the confluence of the Merced River, to recapture Interim and Restoration 
flows. New pumping infrastructure could include expansion of existing pumping 
plants, or the construction of a new pumping plant on the San Joaquin River below 
the confluence of the Merced River. Alternative C1 is shown in Figure ES-10.

Alternative C1 
Reach 4B1 at 475 cfs, New Pumping Plant Recapture
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Figure ES-10. Flow Routing and Water Recapture Under Alternative C1
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Alternative C2 includes all program-level and project-level actions in Alternative 
C1. Alternative C2 also includes additional program-level Restoration actions in 
Reach 4B1 and the bypass system to increase Reach 4B1 channel capacity to at 
least 4,500 cfs with integrated floodplain habitat, as included in Alternative A2. 
Alternative C2 is shown in Figure ES-11.  

Alternative C2 
Reach 4B1 at 4,500 cfs, New Pumping Plant Recapture
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Figure ES-11. Flow Routing and Water Recapture Under Alternative C2
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Formulation of a range of program alternatives for evaluation in this Draft PEIS/R 
began with a review of Settlement provisions for achieving the Restoration and 
Water Management goals. This was followed by preparing the purpose, need, and 
objectives; developing criteria for including actions in the program alternatives; 
defining planning and implementation constraints; and identifying related projects 
and opportunities associated with achieving the purpose and need. These steps 
were applied to actions identified in Settlement provisions and to comments 
received during the public scoping process to identify a range of alternatives to be 
addressed. As a result of this process, several potential actions were eliminated from 
consideration and the reasonable range of initial program alternatives was identified. 
This process and the alternatives eliminated from consideration are described in the 
SJRRP 2008 Initial Program Alternatives Report.

Some actions suggested during the scoping process and considered by the 
Implementing Agencies were not retained for inclusion in the program alternatives 
because they would be beyond the scope of the Settlement. These actions included 
restoring salmon in other river systems instead of the San Joaquin River; limiting 
human population growth; setting salinity standards for the San Joaquin River; 
removing debris and trash from the river; designating a conservation zone for the 
San Joaquin River; raising Friant Dam or developing other major new surface water 
storage facilities; routing Interim and Restoration flows through the Chowchilla 
Bypass on a permanent basis; and requiring that the Central Valley Flood Protection 
Board (formerly The Reclamation Board of the State of California) ensure the 
integrity of the flood management system.
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CEQA Guidelines Section 15123(b) require that an Executive Summary identify 
“areas of controversy known to the lead agency including issues raised by agencies 
and the public.” During development and evaluation of the program alternatives, 
preliminary information was discussed with the Settling Parties, Third Parties, and 
other stakeholders. Remaining areas of known controversy are largely associated 
with the lack of available data regarding the existing condition of the Restoration 
Area, and uncertainty regarding the future performance of the system. Specifically, 
areas of known controversy include the potential for groundwater seepage to occur 
within the Restoration Area as a result of Interim and Restoration flows, uncertainty 
regarding the physical condition of levees in the 
Restoration Area, the likelihood of successful 
restoration of Chinook salmon to the Restoration 
Area, and the ability to release full Restoration 
Flows under the schedule anticipated in the 
Settlement.

Concerns were raised by some members of the 
public about the ability to avoid seepage damage 
to properties along the river. Measures described 
in the Physical Monitoring and Management Plan 
would provide additional information during the 
release and conveyance of Interim and Restoration 
flows about the response of the system to flows in 
the river channel. This information would be used 
in estimating then-existing channel capacities and 
during the planning stages of site-specific projects 
which may alter the channel or otherwise influence 
seepage.

There is uncertainty about the ability to reintroduce 
Chinook salmon and establish self-sustaining 
populations within the Restoration Area. The 
Fisheries Management Plan describes the framework for addressing specific actions 
related to fisheries and evaluates their merits (including uncertainty) in an action 
routing process.

The Settlement specifies that full Restoration Flows are to begin no later than 
January 1, 2014, but shall be limited to flow levels that can be accommodated 
by then-existing channel capacities. Substantial information has been collected 
since the signing of the Settlement as part of development of this Draft PEIS/R, 
implementing the Interim Flows, and as part of California FloodSAFE initiative and 
other programs. This new information indicates that current channel capacities in the 
Restoration Area may not be sufficient to convey full Restoration Flows. Additional 
information is needed to better understand the integrity of banks and levees 
throughout the Restoration Area. Collecting and analyzing this information may take 
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years to complete. The action alternatives include measures that would achieve the 
following objectives: (1) commit Reclamation to implementing actions that will meet 
performance standards that minimize increases in flood risk as a result of Interim or 
Restoration flows, (2) limit the release and conveyance of Interim and Restoration 
flows to those flows that will remain in-channel until adequate data are available to 
apply the performance standards and until the performance standards are satisfied, 
and (3) enable the Settlement to be implemented in coordination with other 
ongoing and future actions outside of the Settlement that could address channel 
capacity issues identified in the Settlement or through the SJRRP or other programs. 
Therefore, it may take longer to achieve full Restoration Flows than was anticipated 
in the Settlement. It is possible that the Settlement could be fully implemented in 
a manner consistent with the Act, and the purpose of the project thereby achieved, 
without release of the maximum Restoration Flows.
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Consistent with CEQ Guidelines for NEPA and State CEQA Guidelines, the Final 
PEIS/R will identify a preferred alternative for implementation. The preferred 
alternative is not identified in this Draft PEIS/R. The preferred alternative will be 
identified in the Final PEIS/R based on the information presented in this Draft 
PEIS/R, in light of any potential revisions made in response to comments received 
on the Draft PEIS/R. Because a preferred alternative has not been determined at this 
time, the potential effects of all alternatives are described at an equal level of detail. 

Additional simulations are being prepared to determine the impacts of the program 
alternatives under the 2008 USFWS CVP/SWP Operations BO and the 2009 NMFS 
CVP/SWP Operations BO. The results of this assessment may change the anticipated 
effects of the alternatives; however, the relative impacts and overall impact 
mechanisms are not anticipated to change with the results of this assessment. The 
results of this assessment will be provided in the Final PEIS/R.

Particular uncertainty exists as to the amount of water supply reduction the Friant 
Division long-term contractors would experience as a result of implementing the 
Settlement. The range of potential water supply reduction to the Friant Division 
long-term contractors as a result of implementing the Settlement is shown in Table 
ES-7 and analysis of the potential impacts of this water supply are presented in this 
Draft PEIS/R Additional specificity is necessary to achieve elements of the Water 
Management Goal to reduce or avoid adverse water supply impacts to Friant Division 
long-term contractors, including 
recirculation of Interim and 
Restoration flows, and the ability 
to convey and store supplies 
under Paragraph 16(b) of the 
Settlement. 
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Table ES-7. Range of Simulated Long-Term Average Annual Water Supply Reduction to 
Friant-Division Long-Term Contractors

Water Supply Component

EXISTING CONDITION
(2005)

FUTURE CONDITION
(2030)

ALT A1
AND A2

(TAF)

ALT B1
AND B2

(TAF)

ALT C1
AND C2

(TAF)

NO-ACTION
ALT 

(TAF)

ALT A1 
AND A2

(TAF)

ALT B1 
AND B2

(TAF)

ALT C1 
AND C2

(TAF)
Releases for Interim and

Restoration Flows
250 250 250 0 250 250 250

Recirculation 
Under Paragraph 

16(a)

Project-Level1 59 59 59 0 59 59 59

Program-Level2 0 6 72 0 0 56 76

Friant-Kern and 
Madera Canal 
Diversions at
Friant Dam

Non- Paragraph 
16(b) Diversions

1,166 1,166 1,166 1,313 1,166 1,166 1,166

Diversions Under 
Paragraph 16(b)

46 46 46 0 46 46 46

Maximum Deliveries to Friant Division 1,271 1,271 1,283 1,313 1,271 1,268 1,288

Range of Potential Reduction3,4 41 - 100 41 -100 29 -100 0 42 -101 44 - 101 24 -101

Notes:
Simulation period: October 1921 – September 2003.
1 Project-level recirculation under Paragraph 16(a) is shown as total deliveries to south-of-Delta Central Valley Project/State Water Project contractors, and 
is the maximum long-term average annual water supply that would be available for recirculation to Friant Division long-term contractors as a result of Delta 
diversions.
2 Program-level recapture under Paragraph 16(a) is shown as total diversion along the San Joaquin River between the Merced River confl uence and the Delta 
(under Alternatives B1, B2, C1, and C2), and is the maximum long-term average annual water supply that would be available for recirculation to Friant Division 
long-term contractors as a result of these diversions.
3 The range of potential reduction in long-term annual average water supply reduction is calculated as the difference of the minimum and maximum long-term 
average annual water supply deliveries and the long-term average annual water supply delivery under the No-Action Alternative. The minimum long-term 
average annual water supply delivery is calculated as the deliveries under the No-Action Alternative minus the maximum deliveries to the Friant Division 
(including diversions at Friant-Kern and Madera canals and supplies recirculated under Paragraph 16(a)).
4 The maximum long-term average annual water supply delivery is calculated as the deliveries No-Action Alternative minus the supplies recirculated under 
Paragraph 16(a).
Key:
Alt = Alternative
jTAF = thousand acre-feet
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The impact conclusions and associated mitigation measures for the 22 resource 
topics evaluated in this Draft PEIS/R are summarized Table ES-8. Impacts with 
the potential to result in a cumulatively considerable contribution to a significant 
cumulative impact are shown in Table ES-9.

Summary of Impacts and
Mitigation Measures
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Air Quality: Program-Level

AIR-1: Construction-Related
Emissions of Criteria Air Pollutants 

and Precursors

No-Action PSU -- PSU1

A1 PS
AIR-1: Prepare Project-Level 

Quantitative Analysis
of Construction-Related

Emissions and Implement
Measures to Minimize

Emissions

PSU1

A2 PS PSU1

B1 PS PSU1

B2 PS PSU1

C1 PS PSU1

C2 PS PSU1

AIR-2: Operations-Related
Emissions of Criteria Air Pollutants 

and Precursors

No-Action PSU -- PSU1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

AIR-3: Exposure of Sensitive 
Receptors to Substantial Concentra-

tions of Toxic Air Contaminants

No-Action PSU -- PSU1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

AIR-4: Exposure of Sensitive 
Receptors to Odor Emissions

No-Action PSU -- PSU2

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Air Quality: Project-Level

AIR-5: Construction-Related 
Emissions of Criteria Air Pollutants 

and Precursors

No-Action PSU -- PSU1

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

AIR-6: Operations-Related 
Emissions of Criteria Air Pollutants 

and Precursors

No-Action PSU -- PSU1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

AIR-7: Exposure of Sensitive 
Receptors to Substantial Concentra-

tions of Toxic Air Contaminants

No-Action PSU -- PSU1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

AIR-8: Exposure of Sensitive 
Receptors to Odor Emissions

No-Action PSU -- PSU2

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Biological Resources - Fisheries: Program-Level

FSH-1: Changes in Water 
Temperatures in the San Joaquin 

River Between Friant Dam and the 
Merced River

No-Action PS -- PS1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Fisheries: Program-Level (contd.)

FSH-2: Changes in Pollutant 
Discharge in the San Joaquin River 

Between Friant Dam and 
the Merced River

No-Action PS -- PS1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-3: Changes in Sediment 
Discharge and Turbidity in the San 
Joaquin River Between Friant Dam 

and the Merced River

No-Action PS -- PS1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-4: Construction-Related 
Changes in Habitat Conditions in the 
San Joaquin River Between Friant 

Dam and the Merced River

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-5: Displacement from 
Preferred or Required Habitat, 
Injury, or Mortality in the San 

Joaquin River Between Friant Dam 
and the Merced River

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-6: Changes in Habitat 
Conditions in the San Joaquin River 

Between Friant Dam and 
the Merced River

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-7: Changes in Diversions and 
Entrainment in the San Joaquin 

River Between Friant Dam and the 
Merced River

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Fisheries: Program-Level (contd.)

FSH-8: Changes in Predation Levels 
in the San Joaquin River Between 
Friant Dam and the Merced River

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-9: Changes in Food Web 
Support in the San Joaquin River 
Between Friant Dam and the Mer-

ced River

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-10: Effects to Fall-Run 
Chinook Salmon from Hybridization 

Resulting from Reintroduction of 
Spring-Run Chinook Salmon to the 

Restoration Area

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-11: Effects of Disease 
on Fisheries in the San Joaquin 
River Between the Merced River 

and the Delta 

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-12: Changes in Diversions 
and Entrainment in the San Joaquin 

River Between the Merced River 
and the Delta 

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Fisheries: Program-Level (contd.)

FSH-13: Displacement from 
Preferred or Required Habitat, 
Injury, or Mortality in the San 

Joaquin River Between Merced 
River and the Delta

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS

FSH-14: Changes in Water
Temperatures in the San Joaquin 
River Between the Merced River 

and the Delta

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS

Biological Resources - Fisheries: Project-Level

FSH-15: Changes in Water
Temperatures and Dissolved 
Oxygen Concentrations in the 
San Joaquin River Upstream 

from Friant Dam

No-Action PS -- PS1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-16: Changes in Pollutant 
Discharge and Mobilization in the 
San Joaquin River Upstream from 

Friant Dam

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

FSH-17: Changes in Sediment 
Discharge and Turbidity in the 
San Joaquin River Upstream 

from Friant Dam

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Fisheries: Project-Level (contd.)

FSH-18: Changes in Fish Habitat 
Conditions in the San Joaquin River 

Upstream from Friant Dam

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-19: Changes in Diversions 
and Entrainment in the San Joaquin 

River Upstream from Friant Dam 

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-20: Changes in Predation 
Levels in the San Joaquin River 

Upstream from Friant Dam

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-21: Changes in Food Web 
Support in the San Joaquin River 

Upstream from Friant Dam 

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-22: Changes in Water 
Temperatures and Dissolved 
Oxygen Concentrations in the 

San Joaquin River Between Friant 
Dam and the Merced River

No-Action PS -- PS1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Fisheries: Project-Level (contd.)

FSH-23: Changes in Pollutant 
Discharge and Mobilization in the 
San Joaquin River Between Friant 

Dam and the Merced River 

No-Action PS -- PS1

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-24: Changes in Sediment 
Discharge and Turbidity in the 

San Joaquin River Between Friant 
Dam and the Merced River 

No-Action PS -- PS1

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-25: Changes in Fish Habitat 
Conditions in the San Joaquin 
River Between Friant Dam and 

the Merced River

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-26: Changes in Diversions 
and Entrainment in the San Joaquin 

River Between Friant Dam and 
the Merced River

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-27: Changes in Predation 
Levels in the San Joaquin River 

Between Friant Dam and the 
Merced River

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Fisheries: Project-Level (contd.)

FSH-28: Changes in Food Web 
Support in the San Joaquin River 

Between Friant Dam and the 
Merced River

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-29: Effects of Disease on 
Fisheries in the San Joaquin River 

Between the Merced River and 
the Delta

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-30: Changes in Chinook 
Salmon and Steelhead Habitat 
in the Merced, Tuolumne, and 

Stanislaus Rivers

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-31: Changes in Water 
Temperatures and Dissolved 

Oxygen Concentrations in the Delta

No-Action PS -- PS1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-32: Changes in Pollutant 
Discharge and Mobilization in 

the Delta 

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Fisheries: Project-Level (contd.)

FSH-33: Changes in Sediment 
Discharge and Turbidity in the Delta 

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-34: Changes in Fish Habitat 
Conditions in the Delta

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-35: Changes in Diversions and 
Entrainment in the Delta

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-36: Changes in Predation 
Levels in the Delta

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

FSH-37: Changes in Food Web 
Support in the Delta

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SU
M

M
A

RY
 O

F IM
PA

C
TS A

N
D

M
ITIG

A
TIO

N
 M

EA
SU

R
ES



Executive Summary
San Joaquin River Restoration Program Draft PEIS/R

74

Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Fisheries: Project-Level (contd.)

FSH-38: Salinity Changes
in the Delta

No-Action PS -- PS2

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FSH-39: Changes to Delta Infl ow 
and Flow Patterns in the Delta

No-Action PS -- PS1

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

Biological Resources - Vegetation and Wildlife: Program-Level

VEG-1: Substantially Alter Riparian 
Habitat and Other Sensitive 

Communities in the 
Restoration Area

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

VEG-2: Fill, Fragment, Isolate, 
Divert, or Substantially Alter

Jurisdictional Waters of the United 
States in the Restoration Area

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VEG-3: Facilitate Increase in
Distribution and  Abundance

of Invasive Plants in the
Restoration Area 

No-Action SU -- SU

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Vegetation and Wildlife: Program-Level (contd.)

VEG-4: Substantially Affect
Special-Status Plant Species

in the Restoration Area

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VEG-5: Substantially Reduce
Habitat or Populations of

Special-Status Animals in the
Restoration Area

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VEG-6: Substantially Alter
Designated Critical Habitat in the 

Restoration Area

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VEG-7: Confl ict with Adopted
Conservation Plans in the

Restoration Area

No-Action LTS -- LTS

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

VEG-8: Substantially Alter Riparian 
Habitat and Other Sensitive

Communities Between the Merced 
River and the Delta

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Vegetation and Wildlife: Program-Level (contd.)

VEG-9: Fill, Fragment, Isolate, 
Divert, or Substantially Alter

Jurisdictional Waters of the United 
States Between the Merced River 

and the Delta

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS

VEG-10: Facilitate Increase in
Distribution and Abundance of 

Invasive Plants Between the Merced 
River and the Delta

No-Action SU -- SU

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS

VEG-11: Substantially Alter 
Special-Status Plant Species 

Between the Merced River and
the Delta

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS

VEG-12: Substantially Reduce 
Habitat or Populations of 

Special-Status Animals Between 
the Merced River and the Delta 

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS

VEG-13: Substantially Alter 
Designated Critical Habitat Between 

the Merced River and the Delta 

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS

VEG-14: Confl ict with Adopted 
Conservation Plans Between the 

Merced River and the Delta

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Vegetation and Wildlife: Project-Level

VEG-15: Effects of Surface Water 
Fluctuation on Biological Resources 

Upstream from Friant Dam

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VEG-16: Substantially Alter Riparian 
Habitat and Other Sensitive 

Communities in the
Restoration Area

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

VEG-17: Fill, Fragment, Isolate, 
Divert, or Substantially Alter

Jurisdictional Waters of the United 
States in the Restoration Area

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VEG-18: Facilitate Increase in
Distribution and Abundance of 

Invasive Plants in Sensitive
Natural Communities in the

Restoration Area

No-Action SU -- SU2

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VEG-19: Substantially Affect
Delta Button-Celery and Other 
Special-Status Plant Species in

the Restoration Area

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Vegetation and Wildlife: Project-Level (contd.)

VEG-20: Substantially Reduce 
Habitat or Populations of Special-

Status Animal Species in the 
Restoration Area

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VEG-21: Substantially Alter 
Designated Critical Habitat in the 

Restoration Area

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VEG-22: Confl ict with Provisions 
of Adopted Habitat Conservation 

Plans, Natural Community 
Conservation Plans, and Other 

Approved Local, Regional, or State 
Conservation Plans in the 

Restoration Area

No-Action LTS -- LTS

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

VEG-23: Substantially Affect 
Special-Status Species, Sensitive 

Communities, Jurisdictional Waters 
of the United States, and Adopted 
Conservation Plans Between the 

Merced River and the Delta

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VEG-24: Substantially Affect 
Special-Status Species, Sensitive 

Communities, Jurisdictional Waters 
of the United States, and Adopted 
Conservation Plans in the Delta

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Biological Resources - Vegetation and Wildlife: Project-Level (contd.)

VEG-25: Substantially Affect 
Special-Status Species, Sensitive 

Communities, Jurisdictional Waters 
of the United States, and Adopted 
Conservation Plans in the CVP/

SWP Water Service Areas 

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Climate Change: Program-Level3

CLM-1: Construction-Related 
Emissions of GHGs

A1 PS

CLM-1: Implement All Feasible 
Measures to Reduce Emissions

PSU2

A2 PS PSU2

B1 PS PSU2

B2 PS PSU2

C1 PS PSU2

C2 PS PSU2

CLM-2: Operational Emissions 
of GHGs

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Climate Change: Project-Level3

CLM-3: Construction-Related 
Emissions of GHGs

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

CLM-4: Operational Emissions 
of GHGs

A1 PS

CLM-1: Implement All Feasible 
Measures to Reduce Emissions

PSU2

A2 PS PSU2

B1 PS PSU2

B2 PS PSU2

C1 PS PSU2

C2 PS PSU2
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Cultural Resources: Program-Level

CUL-1: Disturbance or Destruction 
of Cultural Resources Within the 

Restoration Area

No-Action No Impact -- No Impact

A1 PS
CUL-1: Comply with Section 
106 of the NHPA Process or 

Equivalent
LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

Cultural Resources: Project-Level

CUL-2: Disturbance or Destruction 
of Cultural Resources Around 

Millerton Lake

No-Action LTS -- LTS

A1 PS

CUL-2: Comply with Section 
106 of the NHPA and Develop 

and Implement a Programmatic 
Agreement 

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

CUL-3: Disturbance or Destruction 
of Cultural Resources in the 

Restoration Area

No-Action LTS -- LTS

A1 PS

CUL-2: Comply with Section 
106 of the NHPA and Develop 

and Implement a Programmatic 
Agreement 

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

CUL-4: Disturbance or Destruction 
of Cultural Resources Along the San 
Joaquin River Downstream from the 

Merced River

No-Action LTS -- LTS

A1 PS

CUL-2: Comply with Section 
106 of the NHPA and Develop 

and Implement a Programmatic 
Agreement 

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

Geology and Soils: Program-Level

GEO-1:  Potential Localized Soil 
Erosion, Sedimentation, and 

Inadvertent Permanent Soil Loss

No-Action LTS -- LTS

A1 PS GEO-1:  Prepare and Imple-
ment a Stormwater Pollution 

Prevention Plan that Minimizes 
the Potential Contamination of 
Surface Waters, and Complies 
with Applicable Federal Regula-
tions Concerning Construction 

Activities 

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Geology and Soils: Program-Level (contd.)

GEO-2: Potential Loss of 
Availability of a Known Mineral 

Resource of Value

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Geology and Soils: Project-Level

GEO-3:  Potential Localized 
Soil Erosion, Sedimentation, and 
Inadvertent Permanent Soil Loss

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

GEO-4:  Potential Increase in 
Channel Erosion, Sediment 

Transport, and Meander Migration 
from San Joaquin River Flows

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

GEO-5: Potential Loss of Availability 
of a Known Mineral Resource 

of Value

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Hydrology - Flood Management: Program-Level

FLD-1: Expose People or Structures 
to a Signifi cant Risk of Loss, Injury, 

or Death Involving Flooding, 
Including Flooding as a Result of 

the Failure of a Levee or Dam

No-Action No Impact -- No Impact

A1 PS

FLD-1: Implement Design 
Standards to Minimize Risk of 
Loss, Injury, or Death Involving 

Flooding

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Hydrology - Flood Management: Program-Level (contd.)

FLD-2: Substantially Reduce 
Opportunities for Levee and Flood 
System Facilities Inspection and 

Maintenance

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FLD-3: Substantially Alter the 
existing Drainage Pattern of the Site 

or Area, Including Through the 
Alteration of the Course of a Stream 
or River, or Substantially Increase 

the Rate or Amount of Surface Run-
off in a Manner Which Would Result 

in Flooding On- or Off-Site

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FLD-4: Placement of Structures 
Within a 100-Year Flood Hazard 

Area Structures That Would Impede 
or Redirect Flood Flows

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FLD-5: Placement of Housing Within 
a 100-Year Flood Hazard Area, as 

Mapped on a Federal Flood Hazard 
Boundary or Flood Insurance Rate 

Map or Other Flood Hazard 
Delineation Map

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Hydrology - Flood Management: Project-Level

FLD-6: Expose People or Structures 
to a Signifi cant Risk of Loss, Injury, 

or Death Involving Flooding, 
Including Flooding as a Result of 

the Failure of a Levee or Dam

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Hydrology - Flood Management: Project-Level (contd.)

FLD-7: Substantially Reduce 
Opportunities for Levee and Flood 
System Facilities Inspection and 

Maintenance

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

FLD-8: Substantially Alter the 
Existing Drainage Pattern of the Site 

or Area, Including Through the 
Alteration of the Course of a Stream 
or River, or Substantially Increase 

the Rate or Amount of Surface 
Runoff in a Manner Which Would 
Result in Flooding On- or Off-Site

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

FLD-9: Placement of Structures 
Within a 100-Year Flood Hazard 

Area Structures That Would Impede 
or Redirect Flood Flows

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

FLD-10: Placement of Housing 
Within a 100-Year Flood Hazard 
Area, as Mapped on a Federal 

Flood Hazard Boundary or Flood 
Insurance Rate Map or Other Flood 

Hazard Delineation Map

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Hydrology - Groundwater: Program-Level

GRW-1: Temporary 
Construction-Related Effects on 

Groundwater Quality

No-Action LTS and Benefi cial -- LTS and Benefi cial

A1 PS GRW-1a: Prepare and Imple-
ment a Stormwater Pollution 

Prevention Plan That Minimizes 
the Potential Contamination of 
Surface Waters, and Complies 
with Applicable Federal Regula-
tions Concerning Construction 

Activities

GRW-1b: Conduct Phase I En-
vironmental Site Assessments

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Hydrology - Groundwater: Project-Level

GRW-2: Changes in Groundwater 
Levels Along the San Joaquin River 

from Friant Dam to the Delta 

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

GRW-3: Changes in Groundwater 
Quality Along the San Joaquin River 

from Friant Dam to the Delta 

No-Action LTS and Benefi cial -- LTS and Benefi cial

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

GRW-4: Changes in Groundwater 
Levels in CVP/SWP Water Service 

Areas 

No-Action PSU -- PSU1

A1 PSU -- PSU1

A2 PSU -- PSU1

B1 PSU -- PSU1

B2 PSU -- PSU1

C1 PSU -- PSU1

C2 PSU -- PSU1

GRW-5: Changes in Groundwater 
Quality in CVP/SWP Water Service 

Areas

No-Action PSU -- PSU1

A1 PSU -- PSU1

A2 PSU -- PSU1

B1 PSU -- PSU1

B2 PSU -- PSU1

C1 PSU -- PSU1

C2 PSU -- PSU1

Hydrology - Surface Water Supplies and Facilities Operations: Program-Level

SWS-1: Changes in Diversion 
Capacities

No-Action No Impact -- No Impact

A1 PS

SWS-1: Provide Alternate 
Temporary or Permanent 

River Access to Avoid Diversion 
Losses

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Hydrology - Surface Water Supplies and Facilities Operations: Project-Level

SWS-2: Change in Water Levels in 
the Old River near the Tracy Road 

Bridge

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SWS-3: Change in Water Levels 
in the Grant Line Canal near the 

Grant Line Canal Barrier

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SWS-4: Change in Water Levels 
in the Middle River near the 

Howard Road Bridge

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SWS-5: Change in Recurrence 
of Delta Excess Conditions

No-Action PS -- PS2

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Hydrology - Surface Water Quality: Program-Level

SWQ-1: Temporary 
Construction-Related Effects on 
Surface Water Quality in the San 
Joaquin River from Friant Dam to 
the Merced River, San Joaquin 

River from the Merced River to the 
Delta, the Delta, and CVP/SWP 

Water Service Areas

No-Action LTS and Benefi cial -- LTS and Benefi cial

A1 PS SWQ-1A: Prepare and Imple-
ment a Stormwater Pollution 

Prevention Plan that Minimizes 
the Potential Contamination of 
Surface Waters, and Complies 
with Applicable Federal Regula-
tions Concerning Construction 

Activities 

SWQ-1B: Conduct and Comply 
with Phase I Environmental 

Site Assessments in the
Restoration Area

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Hydrology - Surface Water Quality: Program-Level (contd.)

SWQ-2: Long-Term Effects on Water 
Quality that Cause Violations of 

Existing Water Quality Standards or 
Adversely Affect Benefi cial Uses in 
the CVP/SWP Water Service Areas

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Hydrology - Surface Water Quality: Project-Level

SWQ-3: Long-Term Effects on 
Water Quality that Cause Violations 
of Existing Water Quality Standards 
or Adversely Affect Benefi cial Uses 

in Millerton Lake

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SWQ-4: Long-Term Effects on 
Water Quality that Cause Violations 
of Existing Water Quality Standards 
or Adversely Affect Benefi cial Uses 

in the San Joaquin River from Friant 
Dam to the Merced River

No-Action LTS and Benefi cial -- LTS and Benefi cial

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SWQ-5: Long-Term Effects on 
Water Quality that Cause Violations 
of Existing Water Quality Standards 
or Adversely Affect Benefi cial Uses 
in the San Joaquin River from the 

Merced River to the Delta

No-Action LTS and Benefi cial -- LTS and Benefi cial

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SWQ-6: Effects on X2 Position

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Hydrology - Surface Water Quality: Project-Level (contd.)

SWQ-7: Delta Salinity in San 
Joaquin River at Vernalis, San 

Joaquin River at Brandt Bridge, Old 
River near Middle River, and Old 

River at Tracy Road Bridge

No-Action LTS -- LTS

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

SWQ-8: Delta Salinity in San 
Joaquin River at Jersey Point, 

Sacramento River at Emmaton, and 
Sacramento River at Collinsville

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SWQ-9: Delta Water Quality at 
Contra Costa Water District’s Contra 
Costa Canal Pumping Plant No. 1, 
Old River at Los Vaqueros Intake, 

and Proposed Victoria Canal Intake, 
and City of Stockton’s Proposed 

Delta Intake

No-Action LTS -- LTS

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

SWQ-10: Water Quality in the Delta-
Mendota Canal at Jones Pumping 
Plant and in the West Canal at the 

Clifton Court Forebay

No-Action LTS -- LTS

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

Indian Trust Assets: Program-Level

ITA-1: Affect Land, Minerals, 
Federally Reserved Hunting and 

Fishing Rights, Federally Reserved 
Water Rights, and In-Stream Flows 

Associated With Trust Land

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Indian Trust Assets: Project-Level

ITA-2: Affect Land, Minerals, 
Federally Reserved Hunting and 

Fishing Rights, Federally Reserved 
Water Rights, and In-Stream Flows 

Associated With Trust Land

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

Land Use: Program-Level

LUP-1: Conversion of Important 
Farmland to Nonagricultural Uses 
and Cancellation of Williamson Act 

Contracts

No-Action SU -- SU1

A1 Signifi cant LUP-1a: Design and Implement 
Levee Setbacks to Preserve 

Agricultural Productivity of Im-
portant Farmland to the Extent 
Possible and Comply with the 
Surface Mining and Reclama-

tion Act

LUP-1b: Minimize Impacts on 
Williamson Act–Contracted 

Lands, Comply with Govern-
ment Code Sections 51290–
51293, and Coordinate with 
Landowners and Agricultural 

Operators

SU1

A2 Signifi cant SU1

B1 Signifi cant SU1

B2 Signifi cant SU1

C1 Signifi cant SU1

C2 Signifi cant SU1

LUP-2: Conversion of Riparian 
Forest to Non-Forest Uses

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

LUP-3: Confl ict with Adopted Land 
Use Plans, Goals, Policies, and 

Ordinances of Affected Jurisdictions

No-Action No Impact -- No Impact

A1 SU -- SU1

A2 SU -- SU1

B1 SU -- SU1

B2 SU -- SU1

C1 SU -- SU1

C2 SU -- SU1
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Land Use: Project-Level

LUP-4: Physically Divide or Disrupt 
an Established Community

No-Action No Impact -- No Impact

A1 PS

LUP-4: Implement Vehicular 
Traffi c Detour Planning

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

LUP-5: Substantial Diminishment of 
Agricultural Land Resource Quality 
and Importance Because of Altered 
Inundation and/or Soil Saturation

No-Action No Impact -- No Impact

A1 PS

LUP-5: Preserve Agricul-
tural Productivity of Important 
Farmland to Minimize Effects 
of Inundation and Saturation 

Effects

PSU1

A2 PS PSU1

B1 PS PSU1

B2 PS PSU1

C1 PS PSU1

C2 PS PSU1

LUP-6: Diminishment of Agricultural 
Production by Increased Orchard 

and Vineyard Diseases 

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

LUP-7: Potential Conversion of 
Riparian Forest Because of Altered 

Inundation

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

LUP-8: Substantial Diminishment of 
Agricultural Land Resource Quality 
and Importance Because of Altered 

Water Deliveries

No-Action No Impact -- No Impact

A1 SU -- SU1

A2 SU -- SU1

B1 SU -- SU1

B2 SU -- SU1

C1 SU -- SU1

C2 SU -- SU1
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Noise: Program-Level

NOI-1: Exposure of Sensitive 
Receptors to Generation of 
Temporary and Short-Term 

Construction Noise 

No-Action Too Speculative for 
Meaningful Consideration -- Too Speculative for

Meaningful Consideration

A1 PS

NOI-1: Implement Measures 
to Reduce Temporary and 

Short-Term Noise Levels from 
Construction-Related Equip-

ment Near Sensitive Receptors

PSU1

A2 PS PSU1

B1 PS PSU1

B2 PS PSU1

C1 PS PSU1

C2 PS PSU1

NOI-2: Exposure of Sensitive 
Receptors to Increased Off-Site 

Traffi c Noise Levels

No-Action Too Speculative for 
Meaningful Consideration -- Too Speculative for

Meaningful Consideration

A1 PS

NOI-2: Implement Measures 
to Reduce Temporary Noise 
Levels from Construction-

Related Traffi c Increases Near 
Sensitive Receptors

PSU1

A2 PS PSU1

B1 PS PSU1

B2 PS PSU1

C1 PS PSU1

C2 PS PSU1

NOI-3: Exposure of Sensitive 
Receptors to Long-Term 

Operation-Related Noise Levels 
from Stationary Sources

No-Action Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 PS NOI-3: Implement Measures to 
Reduce Long-Term Operation-

Related Noise Levels from 
Stationary Sources on Sensi-

tive Receptors

LTS

C2 PS LTS

NOI-4: Exposure of Sensitive 
Receptors to Increased Noise from 

Borrow Site-Related Activities

No-Action Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

A1 PS

NOI-4: Implement Measures to 
Reduce Borrow Site Noise Lev-
els Near Sensitive Receptors

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

NOI-5: Exposure of Sensitive 
Receptors to or Generation of 

Excessive Groundborne Vibration

No-Action Too Speculative for
 Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

A1 PS

NOI-5: Implement Measures to 
Reduce Temporary and Short-
term Groundborne Noise and 

Vibration Levels Near Sensitive 
Receptors

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Noise: Project-Level

NOI-6: Effects of the Reoperation 
of Friant Dam on the Noise 

Environment

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Paleontological Resources: Program-Level

PAL-1: Possible Damage to 
or Destruction of Unique 

Paleontological Resources

No-Action Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

A1 PS

PAL-1: Stop Work if Pale-
ontological Resources Are 

Encountered During Earthmov-
ing Activities and Implement 

Recovery Plan

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

Paleontological Resources: Project-Level

PAL-2: Possible Damage to 
or Destruction of Unique 

Paleontological Resources

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

Power and Energy: Program-Level

PWR-1: Decrease in CVP and SWP 
Energy Generation 

No-Action LTS and Benefi cial -- LTS and Benefi cial

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

PWR-2: Increase in CVP and SWP 
Energy Consumption

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SU
M

M
A

RY
 O

F IM
PA

C
TS A

N
D

M
ITIG

A
TIO

N
 M

EA
SU

R
ES



Executive Summary
San Joaquin River Restoration Program Draft PEIS/R

92

Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Power and Energy: Program-Level (contd.)

PWR-3: Increased Energy 
Consumption as a Result of 

Construction Activities 

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

PWR-4: Increased Energy 
Consumption Within Friant Division

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

Power and Energy: Project-Level

PWR-5: Decrease in CVP and SWP 
Energy Generation 

No-Action LTS and Benefi cial -- LTS and Benefi cial

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

PWR-6: Increase in CVP and SWP 
Energy Consumption

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

PWR-7:  Change in Energy 
Generation at Friant Dam

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Power and Energy: Project-Level (contd.)

PWR-8:  Increased Energy 
Consumption Within Friant Division

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Public Health and Hazardous Materials: Program-Level

PHH-1: Exposure of Construction 
Workers and Others to Hazardous 

Materials

No-Action No Impact -- No Impact

A1 PS

PHH-1: Conduct Phase I Envi-
ronmental Site Assessments

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

PHH-2: Creation of a Substantial 
Hazard to the Public or the 

Environment Through the Use of 
Hazardous Materials

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

PHH-3: Exposure to Naturally 
Occurring Asbestos

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

PHH-4: Exposure to Diseases

No-Action No Impact -- No Impact

A1 PS

PHH-4: Implement Workplace 
Precautions against West Nile 

Virus and Valley Fever

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Public Health and Hazardous Materials: Program-Level (contd.)

PHH-5: Creation of a Substantial 
Hazard to School Safety

No-Action No Impact -- No Impact

A1 PS

PHH-5: Minimize Hazards to 
School Safety

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

PHH-6: Substantial Hazard from Idle 
and Abandoned Wells

No-Action No Impact -- No Impact

A1 PS

PHH-6: Minimize Hazards from 
Idle and Abandoned Wells

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

PHH-7: Creation of a Substantial 
Hazard from Wildland Fires

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

PHH-8: Creation of a Substantial 
Hazard to Aircraft Safety

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Public Health and Hazardous Materials: Project-Level

PHH-9: Exposure to Diseases in the 
San Joaquin River Upstream from 

Friant Dam, in the Restoration Area, 
and in the San Joaquin River from 

Merced River to the Delta

No-Action No Impact -- No Impact

A1 PS

PHH-9: Coordinate with 
and Support Vector Control 

District(s)

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Public Health and Hazardous Materials: Project-Level (contd.)

PHH-10: Exposure to Diseases in 
the Delta

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Recreation: Program-Level

REC-1: Increased Use of Facilities 
at Millerton Lake State Recreation 
Area and Demand for Recreation 

Opportunities at Millerton Lake and 
Vicinity

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

REC-2: Increased Use of 
Recreation Facilities and Demand 
for Recreation Opportunities in the 

Restoration Area

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

REC-3: Effects of Construction, 
Operation, and Maintenance of 

New Projects or Facilities on 
Recreation Opportunities in the 

Restoration Area

No-Action LTS -- LTS

A1 LTS -- LTS

A2 PS

REC-3: Restore Recreation Ac-
cess and Facilities Affected by 
Construction, Operation, and 
Maintenance from Settlement 
Actions in the San Luis Unit of 
the San Luis National Wildlife 

Refuge

LTS

B1 LTS -- LTS

B2 PS

REC-3: Restore Recreation Ac-
cess and Facilities Affected by 
Construction, Operation, and 
Maintenance from Settlement 
Actions in the San Luis Unit of 
the San Luis National Wildlife 

Refuge

LTS

C1 LTS -- LTS

C2 PS

REC-3: Restore Recreation Ac-
cess and Facilities Affected by 
Construction, Operation, and 
Maintenance from Settlement 
Actions in the San Luis Unit of 
the San Luis National Wildlife 

Refuge

LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Recreation: Program-Level (contd.)

REC-4: Effects of Reintroducing 
Salmon to the Restoration Area on 

Reach 1 Angling Opportunities

No-Action No Impact -- No Impact

A1 PS

REC-4: Enhance Fishing 
Access and Fish Populations 

on the Kings River Below Pine 
Flat Dam

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

REC-5: Effects on Reach 1 
Warm-Water Angling Opportunities 

from Program Actions within the 
Restoration Area

No-Action No Impact -- No Impact

A1 PS

REC-5: Enhance Warm-
Water Fishing Access and Fish 

Populations in the Vicinity of 
the San Joaquin River Below 

Friant Dam

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

REC-6: Effects on Wildlife-Based 
Recreation Opportunities from 

Enhanced Wildlife Habitat 
Conditions Caused by Program 

Actions Within the Restoration Area

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

REC-7: Effects of Construction, 
Operation, and Maintenance of New 
Projects or Facilities on Recreation 
Opportunities on the San Joaquin 
River Between Merced River and 

the Delta

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS

REC-8: Effects of Reintroducing 
Salmon to the San Joaquin River 

Between Friant Dam and the 
Merced River on Angling 

Opportunities Downstream

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Recreation: Project-Level

REC-9: Effects on Recreation 
Opportunities from Earlier Seasonal 
Drawdown of Millerton Lake Related 
to Timing of Release of Interim and 

Restoration Flows

No-Action No Impact -- No Impact

A1 PS REC-9: Extend Millerton Lake 
Boat Ramps or Construct 
a New Low-water Ramp to 

Allow Boat Launching at the 
Lower Pool Elevations that 

May Result from Interim and 
Restoration Flows during Dry 

and Critical-High Years

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

REC-10: Effects on Recreation 
Facilities from Increased Flow in the 

Restoration Area

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

REC-11: Effects on Swimming or 
Wading and Fishing Opportunities 

from Increased Flow in the 
Restoration Area

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

REC-12: Effects on Boating 
Opportunities from Increased Flow 

in the Restoration Area

No-Action No Impact -- No Impact

A1 Signifi cant

REC-12: Develop and Imple-
ment Recreation Outreach 

Program

LTS

A2 Signifi cant LTS

B1 Signifi cant LTS

B2 Signifi cant LTS

C1 Signifi cant LTS

C2 Signifi cant LTS

REC-13: Effects on Wildlife-Based 
Recreation Opportunities from 

Enhanced Wildlife Habitat 
Conditions Related to Increased 

Flow in the Restoration Area 

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Recreation: Project-Level (contd.)

REC-14: Effects on Warm-Water 
Fishing Opportunities from 
Enhanced Fish Populations 

Related to Increased Flow in the 
Restoration Area

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

REC-15: Effects on Warm-Water 
Fishing Opportunities from 

Increased Flow in the San Joaquin 
River from the Merced River to 

the Delta

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

REC-16:Effects on Warm-Water 
and Cold-Water Fishing 

Opportunities from Increased 
Flow into the Sacramento-

San Joaquin Delta 

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

Socioeconomics: Program-Level

SOC-1: Change in Regional 
Employment Levels 

No-Action No Impact -- No Impact

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

SOC-2: Change in Regional 
Population Levels

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Socioeconomics: Program-Level (contd.)

SOC-3: Change in Regional 
Housing Demand

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Socioeconomics: Project-Level

SOC-4: Change in Regional 
Employment Levels 

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SOC-5: Change in Regional 
Population Levels

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SOC-6: Change in Regional 
Housing Demand

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

SOC-7: Physical Decay in 
Communities

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Transportation and Infrastructure: Program-Level

TRN-1: Reduced Traffi c Circulation 
and Roadway Capacity

No-Action LTS -- LTS

A1 PS

TRN-1: Minimize Short-term 
Impacts on Traffi c Circulation 

and Roadway Capacity

PSU1

A2 PS PSU1

B1 PS PSU1

B2 PS PSU1

C1 PS PSU1

C2 PS PSU1

TRN-2: Creation of a Hazard as a 
Result of a Design Feature

No-Action No Impact -- No Impact

A1 PS

TRN-2: Avoid Disruption of 
Subsurface Utility Facilities

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

TRN-3: Reduced Emergency 
Access

No-Action No Impact -- No Impact

A1 PS

TRN-1: Minimize Short-term 
Impacts on Traffi c Circulation 

and Roadway Capacity

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

TRN-4: Reduced Bicycle and 
Pedestrian Circulation

No-Action No Impact -- No Impact

A1 PS

TRN-4: Minimize Impacts on 
Public Bicycle and Pedestrian 

Circulation Facilities

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

Transportation and Infrastructure: Project-Level

TRN-5: Reduced Traffi c Circulation 
and Roadway Capacity

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Transportation and Infrastructure: Project Level (contd.)

TRN-6: Creation of a Hazard as a 
Result of a Design Feature

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

TRN-7: Inadequate Emergency 
Access

No-Action No Impact -- No Impact

A1 PS

TRN-7: Implement Vehicular 
Traffi c Detour Planning

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

TRN-8: Reduced Bicycle and 
Pedestrian Circulation

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

 Utilities and Service Systems: Program-Level

UTL-1: Potential Environmental 
Effects Associated with Needed 

Construction or Expansion of Water 
and Wastewater Treatment Facilities 

in the Restoration Area

No-Action PS -- PS1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

UTL-2: Potential Reduction in Ability 
of Facilities in the Restoration Area 

to Meet Wastewater Treatment 
Requirements

No-Action LTS -- LTS

A1 PS

UTL-2: Obtain Required Per-
mits for Hatchery Wastewater 

Discharges and Implement 
Best Management Practices to 
Reduce Pollutant Discharges

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
 Utilities and Service Systems: Program-Level (contd.)

UTL-3: Potential for Insuffi cient 
Water Supply and Resources in the 

Restoration Area

No-Action PS -- PS1

A1 Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

A2 Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

B1 Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

B2 Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

C1 Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

C2 Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

UTL-4: Potential for Generation of 
Solid Waste in the Restoration Area 

in Excess of Permitted 
Landfi ll Capacity

No-Action LTS -- LTS

A1 PS UTL-4: Identify Landfi lls with 
Adequate Permitted Capacity 
to Accept Solid Waste Gener-
ated by Settlement Activities 

and Dispose of Waste in 
Accordance with Applicable 

Regulations

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

UTL-5: Potential Need for New or 
Altered Facilities to Accommodate 
Increased Demand for Emergency 
Services in the Restoration Area

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

UTL-6: Potential for Insuffi cient 
Existing Water Supply and 

Resources Between the Merced 
River and the Delta

No-Action PS -- PS1

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

UTL-7: Potential for Generation of 
Solid Waste Between the Merced 
River and the Delta in Excess of 

Permitted Landfi ll Capacity

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
 Utilities and Service Systems: Program-Level (contd.)

UTL-8: Potential Need for New or 
Altered Facilities to Accommodate 
Increased Demand for Emergency 

Services Between the Merced River 
and the Delta

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 LTS -- LTS

C2 LTS -- LTS

Utilities and Service Systems: Project-Level

UTL-9: Potential Environmental 
Effects Associated with Needed 

Construction or Expansion of Water 
and Wastewater Treatment Facilities 

in the Restoration Area

No-Action PS -- PS1

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

UTL-10: Potential Reduction in 
Ability of Facilities in the Restoration 
Area to Meet Wastewater Treatment 

Requirements

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

UTL-11: Potential for Insuffi cient 
Existing Water Supply and 

Resources in the Restoration Area

No-Action PS -- PS1

A1 PSU -- PSU1

A2 PSU -- PSU1

B1 PSU -- PSU1

B2 PSU -- PSU1

C1 PSU -- PSU1

C2 PSU -- PSU1

UTL-12: Potential for Generation 
of Solid Waste in the Restoration 

Area in Excess of Permitted Landfi ll 
Capacity

No-Action LTS -- LTS

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Utilities and Service Systems: Project-Level (contd.)

UTL-13: Potential Need for New or 
Altered Facilities to Accommodate 
Increased Demand for Emergency 
Services in the Restoration Area

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

UTL-14: Potential Environmental 
Effects Associated with Needed 

Construction or Expansion of Water 
and Wastewater Treatment Facilities 

Between the Merced River and 
the Delta

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

UTL-15: Potential Reduction in 
Ability of Facilities Between the 
Merced River and the Delta to 
Meet Wastewater Treatment 

Requirements

No-Action No Impact -- No Impact

A1 No Impact -- No Impact

A2 No Impact -- No Impact

B1 No Impact -- No Impact

B2 No Impact -- No Impact

C1 No Impact -- No Impact

C2 No Impact -- No Impact

UTL-16: Potential for Insuffi cient 
Existing Water Supply and 

Resources from Recapture of 
Interim and Restoration Flows 
Between the Merced River and 

the Delta

No-Action No Impact -- No Impact

A1 PSU -- PSU2

A2 PSU -- PSU2

B1 PSU -- PSU2

B2 PSU -- PSU2

C1 PSU -- PSU2

C2 PSU -- PSU2

UTL-17: Potential Need for New or 
Altered Facilities to Accommodate 
Increased Demand for Emergency 

Services Between the Merced River 
and the Delta

No-Action No Impact -- No Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

Visual Resources: Program-Level

VIS-1: Temporary and Short-Term 
Construction-Related Changes in 
Scenic Vistas, Scenic Resources, 

and Existing Visual Character

No-Action No-Impact -- No-Impact

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS
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Table ES-8. Summary of Impacts and Mitigation Measures

IMPACTS ALTERNATIVE LEVEL OF SIGNIFICANCE 
BEFORE MITIGATION MITIGATION MEASURES LEVEL OF SIGNIFICANCE 

AFTER MITIGATION
Visual Resources: Program-Level (contd.)

VIS-2: Long-Term Changes in 
Scenic Vistas, Scenic Resources, 

and Existing Visual Character

No-Action Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

A1 PS

VIS-2: Screen New Facilities 
and Minimize Adverse Visual 

Impacts 

PSU1

A2 PS PSU1

B1 PS PSU1

B2 PS PSU1

C1 PS PSU1

C2 PS PSU1

VIS-3: Substantial Changes in 
Light or Glare

No-Action No-Impact -- No-Impact

A1 PS

VIS-3: Establish and Require 
Conformance to Lighting 

Standards, and Prepare and 
Implement a Lighting Plan

LTS

A2 PS LTS

B1 PS LTS

B2 PS LTS

C1 PS LTS

C2 PS LTS

Visual Resources: Project-Level

VIS-4: Effects of Friant Dam 
Reoperation on Scenic Vistas, 

Scenic Resources, and Existing 
Visual Character Upstream from 

Friant Dam

No-Action LTS -- LTS

A1 LTS -- LTS

A2 LTS -- LTS

B1 LTS -- LTS

B2 LTS -- LTS

C1 LTS -- LTS

C2 LTS -- LTS

VIS-5: Changes in Scenic Vistas, 
Scenic Resources, and Existing 

Visual Character Downstream from 
Friant Dam

No-Action Too Speculative for 
Meaningful Consideration -- Too Speculative for 

Meaningful Consideration

A1 LTS and Benefi cial -- LTS and Benefi cial

A2 LTS and Benefi cial -- LTS and Benefi cial

B1 LTS and Benefi cial -- LTS and Benefi cial

B2 LTS and Benefi cial -- LTS and Benefi cial

C1 LTS and Benefi cial -- LTS and Benefi cial

C2 LTS and Benefi cial -- LTS and Benefi cial

Notes:
1  An analysis was performed in compliance with Executive Order 12898, Environmental Justice, which found that this impact would have the potential to result 
in disproportionately high and adverse effect on minority and/or low-income populations.
2  An analysis was performed in compliance with Executive Order 12898, Environmental Justice, which found that this impact would not have the potential to 
result in disproportionately high and adverse effect on minority and/or low-income populations.
3  Because analysis of the environmental effects of GHG emissions from the program alternatives is addressed as a cumulative impact analysis, and the 
No-Action Alternative by defi nition cannot contribute to a cumulative impact, no signifi cance determination is made for the No-Action Alternative.

Key:
LTS = less than signifi cant   CVP = Central Valley Project   
PS = potentially signifi cant   GHG = greenhouse gas  
PSU = potentially signifi cant and unavoidable  SWP = State Water Project
SU = signifi cant and unavoidable   NHPA = National Historic Preservation Act
X2 = geographic location of 2 parts per thousand salinity isohaline in Delta, measured from Golden Gate bridge in Suisun Bay
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Table ES-9. Impacts of Alternatives A1 through C2 with Potential to Result in an Incremental
Contribution to a Signifi cant Cumulative Impact

RESOURCE AREA IMPACT
Air Quality Construction-Related Emissions of Criteria Air Pollutants and Precursors

Biological Resources - Fisheries Potential Direct Mortality or Reduced Fecundity of Wild Fall-Run Chinook Salmon in San Joaquin River Tributaries 
Resulting from Disease Outbreak

Climate Change Cumulative impacts resulting from greenhouse emissions, and associated mitigation measures, are shown in Table 
ES-8

Cultural Resources Disturbance or Destruction of Cultural Resources

Hydrology - Groundwater Changes in Groundwater Levels and Groundwater Quality in CVP/SWP Water Service Areas 

Hydrology - Surface Water Supplies 
and Facilities Operations Change in Contra Costa Water District Water Supplies

Land Use Planning and Agriculture

Conversion of Important Farmland to Nonagricultural Uses and Cancellation of Williamson Act Contracts

Substantial Diminishment of Agricultural Land Resource Quality and Importance Because of Altered Inundation and/
or Soil Saturation

Substantial Diminishment of Agricultural Land Resource Quality and Importance Because of Altered Water Deliveries

Noise
Exposure of Sensitive Receptors to Generation of Temporary and Short-Term Construction Noise

Exposure of Sensitive Receptors to Increased Off-Site Traffi c Noise Levels

Utilities and Service Systems Reduced Water Supplies for Friant Division Water Contractors

Visual Resources Long-Term Changes in Scenic Vistas, Scenic Resources, and Existing Visual Character

Key:
CVP = Central Valley Project
SWP = State Water Project
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